NEUROLOGY 


AMERICAN, ACADEM 


MAY--1955 


Volume Numbér 5 


| 
: | 
| 
| 
| 
| 
; 
| 
i 


 PARADIONE’ 


“Homologue to TRIDIONE. An « 
preparation which is often effective ii 
Esp for treatment of the 


-fit your anticonvulsant therapy to the specific seizure type 


~GEMONIL 


(Metharbital, Abbott) 


petit mal, mal, myoclonic and mixed seizures. 
‘Effective in disorders symptomatic of 


= 
| ~PHENURONE’ 
potent anticonvulsant for psychomotor 
ers psy, grand mal, petit mal and mixed 4 
| 


A NEW EMOTIONAL 
STABILIZER FOR 
NEUROPSYCHIATRIC 
THERAPY 


Serpasil, in a recent study,! proved to be a 
valuable supplement in the treatment of 
neuropsychiatric conditions, including 
schizophrenia, paranoid and manic states, 
general paresis with psychosis and some 
cases of depression. In many instances it 
eliminated the need for electroshock 
therapy, restraints, seclusion and barbitu- 
rate sedation. 


Combative, uncooperative patients in gen- 
eral became friendly, cooperative, cheerful, 
sociable and more amenable to psycho- 
therapy under Serpasil. Hyperactive pa- 
tients became sedate, noisy patients quiet, 
depressed patients alert. 


Serpasil produced remissions jin 20 of the 
74 patients studied. Eight were discharged 
from the hospital. Long-term effects of 
treatment have not been determined. 


If extended studies confirm preliminary 
findings, the authors state, Serpasil will be 
one of the most important therapeutic 
agents in the history of psychiatry. 


Dosage information will be found in a CIBA 
advertisement elsewhere in this journal. 


Parenteral Solution (for psychiatric use only ), 2.5 mg. 
Serpasil per ml., 2-ml. ampuls. 

Tablets, 1.0 mg. (scored), 0.25 mg. (scored), 0.1 mg. 
Elixir, 0.2 mg. Serpasil per 4-ml. teaspoonful. 
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HIBIcoNn is a potent anticonvulsant which does 
not require reinforcement with sedatives. It is 
practically non-toxic, and patients are slow to 
developa tolerance forit. Iteffectsa feeling of well- 
being and heightened morale, without causing 
lethargy. The usual dosage is 0.5 Gm. to 1.5 Gm., 
3 or 4 times daily, with meals and before retiring. 


HIsIcon is supplied in 250 mg. and 500 mg. cap- 
sules, in bottles of 100 and 1,000. 
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Gradually the role of the Adenylic 
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iologically and in clinical medicine 
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panding number of clinical indica- 
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for maaimal symptomatic relief in parkinsonism 


MAJOR ADVANTAGES: Effective against rigidity.1 Counteracts muscle 
spasm\.2 “Good against major tremor.”2 


Steadier hands for your palsied patient 


For a single «lrug COGENTIN “is most often 
the best”? available for treating parkinson- 
ism. It provides relief in all types—posten- 
cephalitic, idiopathic and arteriosclerotic 
forms of the disorder. Both young and old 
tolerate it.? In some cases it has been ad- 
ministered for months without ill effects.! 

COGENTIN relieves even severe tremor.” 
Its strong antispasmodic action helps the 
patient to maintain an erect posture,” helps 
“counteract muscle spasm and frozen 
states.””? 

Dosage: Because of the prolonged action 
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of CoGENTIN effective relief may be obtained 
by a single 1 or 2 mg. dose taken orally at 
night. Each quarter-scored tablet contains 
2 mg. COGENTIN. 


References: 1. Neurology 2:233, 1952. 2. J.A.M.A. 
156:680, 1954, 3. M. Clin. North America 38:485, 1954. 
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IF adequate doses of Serpasil are given, many nevropsychi- 
atric patients can be emotionally stabilized, as shown in a 
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If you do not have a dosage card, please clip out plan below. 
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Pseudohypoparathyroidism 


Clinical Picture and Relation to 
Convulsive Seizures 


Boy Frame, M.D. and Sidney Carter, M.D. 


PsEUDOHYPOPARATHYROIDISM is a Clinical 
entity not frequently considered in the 
differentiation of the various conditions 
with which convulsions are associated. 
Many patients reported as having pseu- 
dohypoparathyroidism have been fol- 
lowed in clinics for convulsive disorders 
for a number of years before the correct 
diagnosis was established. 

Albright and his associates’ were the 
first to draw attention to the syndrome 
in 1942, and subsequently about 24 cases 
have been reported in the world litera- 
ture.*-'* The clinical picture is similar 
to that of idiopathic hypoparathyroid- 
ism, but in addition patients with pseu- 
dohypoparathyroidism tend to have a 
short, broad stature, a round facies, and 
an abnormal shortening of several or all 
of the fingers and toes. Ectopic ossifica- 
tions of the soft tissues are also noted 
frequently. 


The purpose of this paper is to present 
another case of pseudohypoparathyroid- 
ism in the hope that it may contribute 
to general awareness of the clinical pic- 
ture. In most cases an early diagnosis 
followed by proper therapy will result 
in symptomatic improvement. The more 
pertinent features of the previously re- 
ported cases will also be discussed. 

Two cases reported as pseudohypo- 
parathyroidism are not included in the 
present study. The case of Lowe and 
associates'S had an accompanying ste- 
atorrhea which complicated evaluation 
of the calcium metabolism. It is thought 
that the case of Berardinelli!® did not 
offer sufficient data to establish the diag- 
nosis of pseudohypoparathyroidism. On 
the other hand, one of the cases report- 
ed by Lachman”® as having idiopathic 
hypoparathyroidism may have been a 
case of pseudohypoparathyroidism. 


From the department of neurology, College of Physicians and Surgeons, Columbia University, and 
the Neurological Institute of the Presbyterian Hospital, New York City. 
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However, since data with regard to re- 
sponse to parathormone is lacking, it is 
not included in the present series. 


CASE HISTORY 


A nine year old white girl was admitted to 
the Neurological Institute of New York for 
the third time on July 22, 1954 because of 
uncontrolled seizures. She was born at term 
without complications, but her development 
was slow. She started to walk at 20 months 
and first began to say single words at 30 
months. Her height was consistently less than 
other children her age. Since early infancy, 
it had been noted that she had a full, round 
facies and that her hands were short and stub- 
by. School work had always been difficult and 
she was still in the second grade at age nine. 

At the age of seven and a half years she 
had her first seizure, characterized by loss of 
consciousness and generalized clonic §move- 
ments and followed by deep sleep. At age 
eight she had a similar generalized attack, fol- 
lowing which there was moderate weakness 
of the right arm and leg lasting several days. 
In May 1953 she was admitted to the Neuro- 
logical Institute of New York for the first time. 
Slight obesity was noted. On neurologic ex- 
amination she was thought to have a mild, right 
hemiparesis, which cleared after several days. 
The left plantar response was extensor, the right 
equivocal. Blood chemistries disclosed a non- 
protein nitrogen of 30 mg. per cent and a 
fasting blood sugar of 79 mg. per cent. An 
electroencephalogram revealed a disorganized 
record with a good deal of poorly formed, 
mostly low to medium voltage 3-5/second ac- 
tivity. In response to hyperventilation, syn- 
chronous bursts of high voltage regular 3/sec- 
ond wave and spike activity occurred within 
20 seconds in both parietal and occipital areas. 
This record was interpreted as compatible with 
a convulsive disorder. Chest and skull roent- 
genograms were considered within normal lim- 
its. The patient was then discharged and fol- 
lowed in the clinic on phenobarbital 0.03 gm. 
twice a day. 

In August 1953 seizures recurred and became 
more frequent. They began with a stiffening 
of the right arm and leg which lasted several 
hours without clonic movements. In the ma- 
jority of these episodes there was no loss of 
consciousness. Dilantin was added to her medi- 
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cation, but ataxia and a rash necessitated its 
withdrawal. Mysoline 0.25 gm. twice a day 
was then prescribed. On this medication she 
was seizure free for a four month period, but 
had episodic clumsiness of the right arm. At 
times she complained of double vision. 

In January 1954 she was admitted the sec- 
ond time for further study. Neurologic exam- 
ination was similar to that described on her 
first admission, except the right hemiparesis was 
not present. The electroencephalogram again 
showed a moderately disorganized record con- 
sistent with a convulsive disorder. A pneumo- 
encephalogram showed slight asymmetry of 
the ventricular system with minimal bulging 
of the anterior and middle portions of the body 
of the left lateral ventricle, the cause of which 
was not apparent. Bilateral carotid arteriogra- 
phy was then carried out and was thought to 
be within normal limits. The patient was dis- 
charged as a brain tumor suspect and followed 
in the clinic. 

She was maintained on Mysoline 0.25 gm. 
twice a day and for three months was free of 
seizures. Following this, however, the attacks 
became more frequent, occurring almost daily. 
These were all similar in nature and began 
with numbness of the right arm and leg fol- 
lowed by a stiffening of the right arm, with 
no clonic movements and only occasional loss 
of consciousness. Sometimes the left arm and 
leg would become similarly involved. At this 
time she complained of tingling sensations in 
her hands. Her speech became thick and 
slurred. During a clinic visit it was noted 
that a strongly positive Chvostek sign was pres- 
ent. Her serum calcium was found to be 6.7 
mg. per cent, and she was admitted to the 
hospital the third time for further evaluation. 

The family history was of interest in that the 
patient’s mother, age 37, was five feet tall and 
had a full, round facies similar to the patient. 
Her hands appeared somewhat short and broad, 
but x-rays did not show any abnormal shorten- 
ing of the metacarpals. However, there was 
moderate soft tissue ossification about the left 
shoulder and to a lesser extent over the dorsum 
of the left foot. Serum calcium was 9.4 mg. 
per cent. A maternal uncle, age 41, had been 
operated on three times for a nontraumatic 
calcific bursitis of the left hip. X-rays of the 
left femur showed several small exostoses on 
the greater trochanter, as well as extensive cal- 
cium deposition in the soft tissues about the 
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PSEUDOHYPOPARATHYROIDISM 


LEFT 


Parislo-posterior temporal 
Posterior temporo-occipital 
Occipito-parietal 

Parieto-posterior temporal 


Posterior temporo-occipital 


@) 
Occipito-parietal 


Fic. 1. Patient showing broad, round facies and short, stubby fingers. 
Fic. 2. Electroencephalogram showing features of a general convulsive disorder. (See text). 


Fic. 3. Roentgenograms of hands showing short metacarpals, especially fourth and fifth on the right. Bony 
demineralization is also noted. 


left hip. There was no evidence of shortened 
metacarpals on x-rays and serum calcium was 
9.2 mg. per cent. The patient’s three and 12 
year old sisters were well and had no resem- 
blance to the patient. Their serum calcium 
determinations were normal. 

Examination at the time of her third admis- 
sion revealed the patient to be a dull appearing 
child of short stature, with a broad full facies 
and eyes set rather widely apart (figure 1). 
Her height was 49.5 inches and her weight 
65 pounds. Dentition was poor with delayed 
eruption. There were no cataracts, and the 
texture of the hair and skin was normal. The 
hands were short and broad; in particular, the 
fourth and fifth fingers of both hands were ab- 
normally short. The third, fourth, and fifth toes 
of both feet were also disproportionately short. 
Circumference of the head was 19.3 inches. 
Blood pressure was 90/60. The thyroid was 
not palpable. Examination of the heart, lungs, 
and abdomen was not remarkable. 

On neurologic examination gait was observed 
to be moderately unsteady. No muscular weak- 


ness was demonstrated. Succession movements 
were slightly impaired in the upper extremities. 
Speech was slow and moderately slurred. Some 
of these signs were thought possibly to be due 
to Mysoline toxicity. The deep tendon reflexes 
were depressed throughout and both plantar 
responses were intermittently extensor. A 4+ 
bilateral Chvostek sign was present and the 
major peripheral nerves were hyperactive to 
direct percussion. The Trousseau sign was ab- 
sent. Sensation was normal to all modalities. 
Fundoscopic examination revealed a slight blur- 
ring of the entire disk margin in the left eye 
only. The remainder of the cranial nerve ex- 
amination was essentially normal. 

Laboratory data 

Hemoglobin was 13.8 gm.; white blood cell 
count, 7200 with normal differential; erythro- 
cyte sedimentation rate, 8 mm./1 hr. 

Urine showed specific gravity of 1.022; acid 
reaction, negative for albumin and _ glucose; 
and a negative Sulkowitch reaction. Phenolsul- 
fonphthalein excretion was 55 per cent at the 
end of two hours. 
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The Mazzini test was negative. 

Fasting blood sugar was 83 mg. per cent. 
The glucose tolerance test gave the following 
results: fasting, 68; 30 min., 130; 60 min., 160; 
120 min., 108; 180 min., 83. 

Sodium was 140 mEq./L, potassium 4.6 
mEq./L; carbon dioxide 21.9 mEq./L; radio- 
active iodine uptake 17 per cent; cholesterol 
214 mg. per cent; total protein was 6.7 gm. 
per cent; albumin 4.5 gm. per cent; globulin 
2.2 gm. per cent; alkaline phosphatase 7.2 
Bodansky units; calcium 6.7 mg. per cent, 6.3 
mg. per cent; inorganic phosphorus 11.1 mg. 
per cent, 10.7 mg. per cent. 

The electrocardiogram showed a Q-T inter- 
val prolonged to 0.44 seconds. 

Lumbar puncture revealed an initial pressure 
of 130 mm. of water; 2 leukocytes; protein 
42 mg. per cent; sugar 62 mg. per cent; cal- 
cium 4.5 mg. per cent; and inorganic phos- 
phorus 1.8 mg. per cent. 

The electroencephalogram (figure 2) showed 
a disorganized record with a good deal of 
poorly formed 4-6/second activity. In response 
to hyperventilation, high voltage 3/second 
wave activity in synchronous bursts was again 
seen within 20 seconds. There were no spike 
and wave groups on this occasion. The rec- 
ord was consistent with a convulsive disorder. 

Psychometrics revealed an intelligence quo- 
tient of 70. The results were significantly lower 
in all areas tested when compared with pre- 
vious examinations six months before. 

X-rays of the hands, feet, and long bones 
revealed a definite widening of the medullary 
cavities of all the visualized bones. The cor- 
tices were definitely thinned and demineralized. 
There was no evidence of soft tissue ossifica- 
tion. The bone age was normal for a nine 
year old girl. The metacarpals (figure 3) were 
quite short, particularly the fourth and fifth 
on the right and the first on the left. The 
metatarsals showed the same general changes, 
but the lack of length was not as striking. 

Roentgenograms of the skull demonstrated 
an increased thickness and granular character 
of the calvarium. No intracerebral calcification 
was noted. 

Intravenous pyelogram showed mild bilateral 
megaloureters without caliectasis or pyelecta- 
sis. Bilateral coxa valga was also observed. 

X-rays of the teeth revealed shortened root 
formation and poor development. 
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The Ellsworth Howard test gave the follow- 
ing results: 


Patient 
Time Total phosphorus per 100 cc. of urine 
1 to 2 hrs. 10.2 mg. 
After 200 units of Parathormone intravenously 
3 to 4 hrs. 4.2 mg. 
4 to 5 hrs. 6.1 mg. 
Control Patient 
Time Total phosphorus per 100 cc. of urine 
1 to 2 hrs. 5.8 m 
After 200 units of Parathormone intravenously 
3 to 4 hrs. 12.7 mg. 
4 to 5 hrs. 33.2 mg. 


The results in the patient demonstrate a lack 
of phosphorus diuresis following the adminis- 
tration of intravenous Parathormone, and _ is 
typical of the response in pseudohypoparathy- 
roidism. 

Subsequent Course 

The patient was observed for three weeks 
in the hospital while undergoing diagnostic 
studies. She was seizure free during this time 
but continued to complain of numbness and 
tingling in her hands and feet. Treatment for 
pseudohypoparathyroidism was started on Au- 
gust 8, 1954. This consisted of a low phos- 
phorus diet plus daily administration of 3 cc. 
dihydrotachysterol, 100,000 units vitamin D, 
12 gm. calcium lactate, and 60 cc. Amphogel 
in divided doses. The paresthesias disappeared 
from the extremities within four days. She was 
then discharged on the above regimen and fol- 
lowed at biweekly intervals in the clinic. Urine 
Sulkowitch test was performed daily at home. 
The Mysoline was discontinued upon discharge 
from the hospital. 

By September 2, 1954 on the above therapy, 
serum calcium was increased 9.2 mg. per cent. 
The dihydrotachysterol was reduced to 1 cc. 
each day, the vitamin D to 50,000 units, and 
the calcium lactate to 6 gm. By October 7, 
1954 the serum calcium had reached 10.5 mg. 
per cent where it has remained. Clinically, the 
patient showed considerable improvement. She 
has now been seizure free for a period of six 
months even though all anticonvulsant medi- 
cation has been discontinued. Her mental pic- 
ture has brightened considerably, with an in- 
crease in her intelligence quotient to 79 and 
some improvement in her electroencephalogram. 


ANALYSIS OF CASES IN THE LITERATURE 
Sex and Age Distribution 


There appears to be a higher inci- 
dence of pseudohypoparathyroidism in 


tig 
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females. Of the 25 cases reported in the 
literature, 19 were female and only six 
were male. This is in contrast to idio- 
pathic hypoparathyroidism where the sex 
distribution is about equal.” The earliest 
age at which the diagnosis of pseudo- 
hypoparathyroidism was established was 
three years and the latest 49 years.* The 
average age for the 25 cases was 20 
years. 

Of particular interest is the fact that 
an average of 14 years elapsed from the 
time evidence of the disease was present 
to the time of correct diagnosis. Many 
of the patients had been treated with 
various anticonvulsants for a number of 
years without improvement. It was ap- 
parent, in most cases, that the disease 
had been present long before symptoms 
of tetany or convulsions occurred. Al- 
though historical data are lacking in 
many instances, it can be inferred that 
stigmata of the disease were frequently 
present even at birth or within the first 
year of life. 


Symptoms 

The symptoms for which medical at- 
tention was sought were in almost all 
cases those secondary to the hypocal- 
cemia. These ranged from mild degrees 
of paresthesias in the extremities, to 
muscle cramps, laryngospasm, carpo- 
pedal spasm, and generalized convul- 
sions. In one patient (case 9) the major 
complaint was excessive sleepiness dur- 
ing the day time without any symptoms 
of accompanying tetany or convulsions. 

Frank convulsions were described in 
16 cases. The age at onset of convul- 
sions varied from two weeks to 18 years. 
For the most part, they were typically 
grand mal attacks. Seizure-free intervals 


of several years’ duration were not un- 
common. In at least three of the pa- 
tients, the convulsions were focal in na- 
ture, being confined to or more promi- 
nent on one side of the body. In the 
present case report, the majority of the 
attacks began in the right arm with 
spread to the right leg and only occa- 
sionally to the left side of the body. 
Following the attack, weakness of the 
right arm and leg lasting for several days 
was frequently present. 

Physical Findings 

In 24 cases it was either specifically 
mentioned or inferred that the patient 
was of shorter stature than average for 
the age. In association with the short 
stature, in most cases, the patients were 
described as having a full, round facies, 
short neck, and a thick, broad figure. 
Actual obesity was frequently stated to 
be present. In several instances, it was 
mentioned that these physical character- 
istics had been present since birth or 
shortly thereafter. The 49 year old male 
reported by Alexander and associates* 
weighed 45 pounds at nine months of 
age. Several other patients were report- 
ed as failing to lose their infantile fat- 
ness. Some degree of hypertelorism was 
reported in three patients, and examina- 
tion of photographs in many of the other 
cases revealed the eyes to be set rather 
widely apart. 

Another striking physical feature in 
pseudohypoparathyroidism is an abnor- 
mal shortening of one or several of the 
fingers and toes, usually more marked in 
the fingers. In 13 of the 25 cases, spe- 
cific mention was made that at least one 
of the fingers was abnormally short. In 
addition to being short, the fingers were 


*Since the preparation of this paper, the authors have had an opportunity to observe another 


case of pseudohypoparathy 
subdural hematoma. 


in a seven week old baby girl who had a complicating 
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often described as broad and stubby. 
Detection of an abnormally short meta- 
carpal bone on physical examination is 
best demonstrated by inspection of the 
dorsal surface of the clenched fist.2? In 
three of the cases, abnormally shortened 
toes were present in addition to the 
shortened fingers. 

The presence of palpable subcutane- 
ous ossification is another feature that 
should suggest the possibility of pseudo- 
hypoparathyroidism. In seven of the 25 
cases, subcutaneous nodules and plaques 
of calcium were noted. There seemed to 
be no particular site of predilection, as 
each major area of the body except the 
head was involved at least once. In two 
patients’? subcutaneous ossification was 
noted at birth, while in other cases it 
appeared much later in life. In six cases, 
x-rays demonstrated soft tissue ossifica- 
tion in bursa and muscle that was not 
detected on physical examination. Thus 
a total of 13 out of 25 patients had evi- 
dence of soft tissue ossification, exclud- 
ing the basal ganglia. 

The majority of additional abnormal 
physical findings were those frequently 
seen in idiopathic hypoparathyroidism. 
Cataracts were mentioned in seven of 
the 25 cases with pseudohypoparathy- 
roidism. However, careful ophthalmo- 
logic examination to detect early lens 
opacities was not done in every instance. 
Evidence of poor dentition characterized 
by defective eruption was present in 13 
cases. Dryness and coarseness of the 
skin was present in three cases. Evi- 
dence of superficial fungus infections of 
the skin, which is sometimes found in 
idiopathic hypoparathyroidism, was not 
mentioned in any of the present cases 
reviewed. 

The presence of mental retardation 
was specifically mentioned in 13 cases, 


and the average intelligence quotient 
was 72. In several patients there was 
evidence that mental retardation and 
slow physical development had been 
present since infancy. The mental re- 
tardation antedated the onset of seizures 
in a number of instances. 

The present patient exhibited the char- 
acteristic physical appearance of pseudo- 
hypoparathyroidism. Indeed, it was the 
physical appearance accompanied by the 
refractory convulsive state that first sug- 
gested the diagnosis. The lack of soft 
tissue ossification in this patient empha- 
sizes the variability of the clinical pic- 
ture. 

There was little information offered re- 
garding neurologic examinations. Slight 
blurring of the disk margins was men- 
tioned in three cases, but in these pa- 
tients there was no additional evidence 
of increased intracranial pressure. The 
condition of the reflexes was mentioned 
in only five cases. In four, they were 
reported as depressed and in one as in- 
creased. In the present patient they 
were quite markedly depressed through- 
out. In two patients there was evidence 
of an abnormal plantar response. 

A positive Chvostek was recorded in 
17 cases and a positive Trousseau in 12 
cases. In two patients, both the Chvo- 
stek and Trousseau responses were noted 
to be absent despite the presence of a 
low serum calcium. 

Of special neurologic interest was the 
49 year old male reported by Alexander 
and associates* in whom there was a 
typical parkinsonian gait and tremor. 
In this case one wonders if the cerebral 
calcification near the basal ganglia 
played a role in its pathogenesis. 


Laboratory Data 


Examination of the urine and routine 
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blood counts were unremarkable in most 
cases. In those cases tested, the urine 
Sulkowitch was negative. The average 
serum calcium level before the treatment 
was 6.8 mg. per cent with a range from 
4.4 mg. per cent to 9.2 mg. per cent. 
The serum inorganic phosphorus ranged 
from 4.2 mg. per cent to 11.1 mg. per 
cent with an average of 7.5 mg. per cent. 
These values are similar to those found 
in idiopathic hypoparathyroidism.*! 
When one considers the higher normal 
values found in children, the alkaline 
phosphatase determinations were either 
normal or only slightly elevated. 

In 14 of the cases, tests of thyroid 
function were obtained. The round, full 
facies and mental dullness of patients 
with pseudohypoparathyroidism may 
suggest an element of hypothyroidism. 
In none of the cases, however, was there 
any convincing evidence of thyroid dys- 
function. Determinations of the urine 
17-ketosteroids were reported in four 
patients and were not remarkable. 

There were six patients who had glu- 
cose tolerance tests. In two, there was 
evidence of impaired glucose utilization 
while in another the five-hour glucose 
tolerance test was flat. Serum electro- 
lytes were obtained in only a few in- 
stances, and none showed any abnor- 
mality. In seven cases in which an elec- 
trocardiogram was obtained there was 
prolongation of the Q-T interval thought 
to be related to the associated hypo- 
calcemia. 

The results of cerebral spinal fluid 
examinations were mentioned in eight 
cases. In one patient the spinal fluid 
pressure was elevated to 290 mm., but 
there were no other signs of increased 
intracranial pressure present. The re- 
mainder of the spinal fluid examination 
was reported to be within normal limits. 
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In the present patient the spinal fluid 
calcium of 4.5 mg. per cent and inor- 
ganic phosphorus of 1.5 mg. per cent 
were considered to be normal.”* 

Roentgenographic abnormalities are 
of considerable interest in pseudohypo- 
parathyroidism and may involve the en- 
tire skeleton. It is well known that in 
idiopathic hypoparathyroidism there is 
usually an increased density of the 
bones.** In the present study five cases 
showed some degree of localized or gen- 
eralized increased bony density, while 
seven cases demonstrated evidence of 
skeletal demineralization. In two pa- 
tients there were areas of increased dens- 
ity as well as of decreased density. In 
the present patient, the generalized bony 
decalcification was quite striking. 

The abnormal shortening of the fingers 
and toes is best demonstrated by roent- 
genogram. This finding occurred in 13 
of the 25 cases. It is probably due to 
an early closure of the epiphyses of the 
metacarpal and metatarsal bones. In ad- 
dition to being short, these bones may 
be quite thick and deformed. In sev- 
eral of the cases the phalanges were 
also reported as broad and distorted. 

There was evidence that the long 
bones of the skeleton may show similar 
involvement. In nine cases, roentgeno- 
grams of the long bones were reported 
to show abnormalities. These consisted 
of widening of the medullary cavities in 
five patients, spur formation on the tibia 
in two patients, and bowing of the fibula 
in one patient. Two of the patients 
showed coxa valga and one coxa vara. 
The cranial vault in six patients was re- 
ported to be thick and granular in char- 
acter. In several of the patients, x-rays 
of the teeth revealed shortened and de- 
fective root formation. 

In 18 cases there was roentgenographic 
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evidence of soft tissue ossifications ob- 
served in the basal ganglia, muscle, liga- 
ments, tendons, bursa, and subcutane- 
ous tissues. Cerebral calcifications oc- 
curred alone in five cases, while extra- 
cerebral soft tissue ossifications were 
found alone in eight patients. In only 
five cases were cerebral calcifications 
and extracerebral soft tissue ossifications 
found together in the same patient. In 
seven cases, as far as could be deter- 
mined, there was an absence of both 
ectopic ossifications and cerebral calcifi- 
cations. 

Five patients had intravenous pyelo- 
grams. Four were considered to be nor- 
mal. The fifth, the patient described 
here, showed bilateral megaloureters 
without evidence of caliectasis or pyelec- 
tasis. Normal renal function ruled out 
the possibility that the metabolic dis- 
order was secondary to any of the usual 
forms of renal insufficiency. 

Pretreatment electroencephalograms 
were recorded in 12 patients. Two of 
the tracings failed to demonstrate any 
diagnostic abnormality. In the remain- 
ing ten patients the tracings were com- 
patible with a diagnosis of convulsive 
disorder. In two of the patients the elec- 
troencephalogram was reported to show 
an improvement after the correction of 
the abnormally low serum calcium, as 
was the case in our patient. In another 
patient (case 1), however, the correc- 
tion of the low serum calcium did not 
result in an improvement of the elec- 
troencephalogram. 


Response to Parathorhome 


One of the important differences be- 
tween the idiopathic and pseudo forms 
of hypoparathyroidism is the difference 
in response to intravenous Parathormone. 
The Ellsworth-Howard demon- 
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strates this very well. The original test 
has been modified somewhat. 

To perform the Ellsworth-Howard 
test, the total urinary phosphorous ex- 
cretion is determined hourly for three 
hours before and three hours after the 
intravenous administration of 200 units 
of Parathormone. A control patient to 
check the potency of the Parathormone 
should be tested. 

According to Albright,** normal indi- 
viduals respond to parathyroid hormone 
with a moderate (about three to four- 
fold) phosphate diuresis. In contrast, 
patients with pseudohypoparathyroidism 
usually show little or no response — usu- 
ally less than a twofold response. Pa- 
tients with idiopathic hypoparathyroid- 
ism will exhibit either a normal or great- 
er than normal (up to sixfold) phos- 
phate diuresis after 200 units of para- 
thyroid hormone. It is difficult to com- 
pare the results of Parathormone re- 
sponse in the patients under discussion, 
because of the different doses of para- 
thyroid extract used and individual va- 
riations of the method. It should be 
remembered that previous parathyroid 
administration may render a patient in- 
sensitive to subsequent parathyroid in- 
jections. 

The specificity of the intravenous Par- 
athormone test for pseudohypoparathy- 
roidism is open to some question. In at 
least two cases (6 and 9) of the present 
series, there was a phosphorus diuresis 
greater than one would expect in a pa- 
tient with pseudohypoparathyroidism. 
These cases, however, had the typical 
physical characteristics of the syndrome. 
Albright’s group® is of the opinion that 
the response to intravenous Parathor- 
mone may not be reliable in all instances 
to differentiate between the pseudo and 
idiopathic forms of hypoparathyroidism. 
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Conversely, it is not known for certain 
whether an intravenous Parathormone 
test compatible with pseudohypopara- 
thyroidism is always indicative of this 
entity, even in the absence of character- 
istic physical findings. This question 
was raised by the case of a 74 year old 
male patient with Parkinson’s syndrome 
observed by the authors. This patient 
was admitted to the Presbyterian Hos- 
pital for observation of possible myo- 
cardial infarction. Because of cataracts, 
serum calcium was determined and 
found to be 6 mg. per cent. Serum in- 
organic phosphorus was 5.8 mg. per cent 
and alkaline phosphatase 2 Bodansky 
units. After the intravenous injection of 
200 units of Parathormone, there was es- 
sentially no increase in the urinary phos- 
phorous excretion, a result which was 
compatible with pseudohypoparathyroid- 
ism. However, the height and facies 
were normal, there was no soft tissue 
ossification, and roentgenograms of the 
skull, hands, and feet were normal. 
Thus, the lack of apparent response to 
intravenous Parathormone and the low- 
ered serum calcium were the only find- 
ings that suggested pseudohypoparathy- 
roidism. 


Therapy and Response 


Statements regarding treatment and 
response were recorded in 18 of the 25 
cases. The mainstay of the initial thera- 
py in all cases was dihydrotachysterol. 
The initial dose was 1 to 3 cc. per day, 
in most cases supplemented by calcium 
salts and 25,000 to 100,000 units of vi- 
tamin D. All of the patients appeared 
to have some symptomatic improvement. 
This was manifested by a decrease or a 
complete disappearance of the tetany 
and convulsions. In three patients it was 
noted that the attention span and men- 
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tal picture improved after treatment. 

In our patient the response to treat- 
ment was gratifying. She has been seiz- 
ure free for six months and is more out- 
going and alert. There has been a gain 
of nine points in her intelligence quo- 
tient, but of greater importance is the 
fact that her school work is much better. 
Her mental status is continuing to im- 
prove. 

In all cases the clinical improvement 
was accompanied by a return of the se- 
rum calcium to normal. In many cases, as 
the serum calcium returned to normal, 
slightly larger doses of vitamin D were 
successfully substituted for the more ex- 
pensive dihydrotachysterol. Dangerous 
hypercalcemia was guarded against by 
a close check on the urine Sulkowitch 
reaction and occasional serum calcium 
determinations. In no case was there 
any evidence of improvement in the ab- 
normal physical characteristics. In one 
patient,* follow-up roentgenograms after 
treatment showed an increase in the soft 
tissue ossification. 


Evidence of Heredity 


In 11 of the 25 cases there was evi- 
dence that other members of the family 
exhibited some traits present in the pa- 
tients with pseudohypoparathyroidism. 
Of 14 close relatives having suggestive 
traits, 11 were in females, again suggest- 
ing the apparent feminine predomi- 
nance. The presence of a short stature 
was noted in the mothers of four pa- 
tients and in the father of one patient. 
One mother exhibited short metacarpals 
and bowing of the radius. Two of the 
patients reported’? were twin sisters. 
Another patient (case 3),® had a twin 
sister with tetany as well as calcium 
deposits in the basal ganglia. The pa- 
tient reported by Azerad et al.’* had a 
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sister who resembled her in appearance 
and who also had convulsions and cat- 
aracts. The sister died at age 20 of un- 
known causes. 

In the present case the patient's moth- 
er was only five feet tall and had a full 
round facies very similar to that of the 
patient. She demonstrated soft tissue 
ossifications, but no abnormal shortening 
of the metacarpals. Her serum c#!cium 
was within normal limits. 

From the evidence presented it would 
appear that the genetic relationship is 
closer in the pseudo than in the idio- 
pathic form of hypoparathyroidism.** 


Diagnosis 


As more cases of pseudohypoparathy- 
roidism are reported, the variability of 
the clinical picture becomes evident. A 
typical patient, usually female, might 
present with symptoms of tetany and 
convulsions. On physical examination 
she would be of short stature with a full, 
round facies and broad figure. One or 
several of the fingers and toes would be 
abnormally short, and there would be 
noticeable soft tissue ossifications. There 
would be evidence of some mental re- 
tardation. Serum calcium would be de- 
pressed and serum inorganic phosphorus 
elevated. If, in addition, there was little 
or no increase in urinary phosphorous 
excretion after 200 units of intravenous 
Parathormone, the diagnosis of pseudo- 
hypoparathyroidism would seem fairly 
certain. 

It is likely, however, that most pa- 
tients with pseudohypoparathyroidism 
will be lacking in one or more of the 
above features. For instance, the fingers 
may be of normal length and there may 
be an absence of soft tissue ossifications. 
In an occasional case there may be a 
normal phosphorous diuresis after 200 
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units of intravenous Parathormone. In 
this instance, however, the physical char- 
acteristics of the syndrome should be 
present associated with a depressed 
serum calcium. 

The differential diagnosis of pseudo- 
hypoparathyroidism may include a large 
number of disorders. Rickets, renal in- 
sufficiency, and steatorrhea can all pro- 
duce a lowered serum calcium. A past 
history of thyroid surgery will suggest 
the possibility of operative damage to 
the parathyroid glands as the cause of 
hypocalcemia. 

Idiopathic hypoparathyroidism pre- 
sents probably the most difficult and im- 
portant differential diagnostic problem. 
Here the symptomatology and chemical 
derangements are similar to those of 
pseudohypoparathyroidism. Even many 
of the physical findings, such as cata- 
racts, poor dentition, and mental and 
physical retardation are present in both 
entities. However, in pseudohypopara- 
thyroidism the characteristic facies and 
stature, when associated with abnormal- 
ly shortened digits and soft tissue ossifi- 
cation, are distinctive. In addition, the 
effect of 200 units of intravenous Par- 
athormone on the urinary phosphorus 
excretion should in most cases demon- 
strate a clearcut difference in response. 
As final proof of the presence of pseu- 
dohypoparathyroidism, normal parathy- 
roid tissue should be demonstrated by 
biopsy. 

Other causes of tetany and convulsive 
disorders will enter into the differential 
diagnosis. The tetany of hyperventila- 
tion, alkali ingestion, and that from ex- 
cessive loss of gastric contents through 
vomiting will be readily explained. Pseu- 
dohypoparathyroidism should be consid- 
ered in all convulsive disorders when 
other metabolic and specific causes have 
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been ruled out. In particular it should 
be considered in those patients diag- 
nosed as having idiopathic epilepsy. This 
is especially true if these patients are 
refractory to the usual anticonvulsant 
medications. 

In the present patient, as well as in 
several of the reported cases, the possi- 
bility of a brain tumor was considered 
to the point of carrying out pneumoen- 
cephalography and arteriography. Find- 
ings that raised the question of brain 
tumor were cerebral calcifications, re- 
fractory convulsions sometimes focal in 
nature, and blurred disk margins sug- 
gesting papilledema. 

Pseudohypoparathyroidism should be 
considered in patients with dwarfism, 
especially achondroplasia, and mental 
retardation. The obesity, round face, 
and mental sluggishness that character- 
ize patients with pseudohypoparathy- 
roidism will in many cases suggest the 
presence of hypothyroidism. Myositis 
ossificans progressiva, in which there are 
shortened digits and soft tissue calcifi- 
cations, may at first be confused with 
pseudohypoparathyroidism. In the for- 
mer entity, the calcifications are painful 
in contrast to those seen in pseudohypo- 
parathyroidism and the serum calcium 
is normal. 

More recently Albright and his associ- 
ates** have reported a patient with what 
they call pseudo-pseudo-hypoparathy- 
roidism. The patient was an adult wom- 
an with all the physical characteristics 
of pseudohypoparathyroidism as well as 
a compatible intravenous Parathormone 
test. The serum calcium and inorganic 
phosphorus, however, were within nor- 
mal limits. Undoubtedly further varia- 
tions will be reported in the future. It 
might be particularly rewarding to look 
for such variants in family members of 


patients with pseudohypoparathyroid- 
ism. 


Etiology 


Albright’s original explanation of pseu- 
dohypoparathyroidism still appears to fit 
the known facts of the syndrome. There 
is apparently no lack of parathyroid hor- 
mone in these patients. Parathyroid bi- 
opsies have been reported in at least four 
cases 2nd were found to be either nor- 
mal or hyperplastic. This suggests, but 
does not prove, the secretion of a nor- 
mal amount of parathyroid hormone. 
The failure of patients with pseudohypo- 
parathyroidism to exhibit a normal phos- 
phorous diuresis after 200 units of intra- 
venous Parathormone suggests inability 
of the kidney tubules to respond fully 
to the parathyroid hormone. In other 
words, there appears to be a failure of 
end-organ response rather than a lack of 
hormone. 

On the other hand, the recent work 
of Steward and Brown*’ suggests that 
the activity of endogenously produced 
parathyroid extract is not entirely con- 
tingent on kidney function. In addition, 
these same authors found a significant 
phosphorous diuresis in dogs after the 
injection of inactivated Parathormone, as 
well as after spleen and thymus extracts. 
Neither of these observations, however, 
disproves that Parathormone causes a 
phosphorous diuresis by its action on 
the kidney tubules. It is conceivable that 
Parathormone may have two sites of ac- 
tion, one the bone and the other the 
kidney tubules. 

The failure to respond to intravenous 
Parathormone would seem to explain 
only part of the entire picture. Equally 
important are the accompanying charac- 
teristic physical findings which may be 
unrelated to the failure to respond to 
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intravenous Parathormone. The family 
history in many of the patients with 
pseudohypoparathyroidism is suggestive 
of a genetic disturbance. It may be, as 
suggested by Bishop and DeMowbray,’° 
that any one of the major components 
of pseudohypoparathyroidism may be 
inherited independently of the others. 
It would seem reasonable to conclude, 
on the basis of present evidence, that 
pseudohypoparathyroidism is hereditary 
rather than acquired. 


SUMMARY AND CONCLUSIONS 


1. A clinical review of 25 cases of 
pseudohypoparathyroidism has been pre- 
sented. Twenty-four cases have been 
collected from the world literature and 
an additional case is reported in detail. 
Nineteen of the 25 patients reported are 
females. The youngest patient reported 
is three years of age, and the oldest is 
49 years. 

2. The usual presenting symptoms in 
pseudohypoparathyroidism are tetany 
and convulsions. 

3. The more common physical char- 
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acteristics of the syndrome are a short 
stature, round facies, cataracts, poor den- 
tition, mental dullness, abnormally short- 
ened digits, and ectopic calcifications. 

4. The outstanding laboratory abnor- 
malities are a depressed serum calcium 
and elevated serum inorganic phospho- 

In addition, a twofold phosphorous 
diuresis or less following the administra- 
tion of 200 units of intravenous Parathor- 
mone is almost pathognomonic of pseu- 
dohypoparathyroidism. 

5. The family histories suggest that 
there may be a genetic tendency in many 
of the patients with pseudohypopara- 
thyroidism. 

6. The pathogenesis of pseudohypo- 
parathyroidism is considered to be a fail- 
ure of the end organ to respond to cir- 
culating parathyroid hormone. 

7. Significant symptomatic improve- 
ment can be expected to result from 
proper therapy including dihydrotachys- 
terol and vitamin D. 

8. Pseudohypoparathyroidism should 
be considered in the differential diagno- 
sis of convulsive disorders. 


The authors wish to thank Dr. Fuller Albright for his critical appraisal of the manuscript and 


for his many constructive suggestions. 
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@ But, if Sir Charles Bell’s views concerning the roots of nerves are now 
based upon irrefragable experiments, it is not so as regards either of the views 
that he successively proposed concerning the columns of the spinal cord. We 


will prove by anatomical, experimental, and 
concerning the channels for sensation and volition are not exact. 


eo facts, that his ideas 
But, at the 


same time, that we show the mistakes he has committed in this respect, we 
will bring forward a great many proofs of a theory of this eminent physiolo- 
gist, which is by far of greater importance than the views he held respecting 
the place of passage of the sensitive impressions, and the orders of the will 
in the spinal cord. The great theory of Sir Charles Bell was, not that volition 
and sensation have their conductors in this or that place, but that these con- 
ductors are distinct one from the other, all along from the brain to the periph- 
ery. It is this principle of a complete distinction between the elements of the 
nerves and of the spinal cord, which are employed in motion and in sensation, 
which is the great thing that science particularly owes to him. Others had had 
this idea, but no one so powerfully as he had; and, also, no one tried to prove 
it, as he did. But, the principle being imagined, it remained to find out, first, 


positive 
though 


roofs of its existence; and, secondly, whether the conductors — 
istinct one from the other, are congregated together in the same 


sheath (as in the trunks of the spinal nerves), or are separated in distinct 
bundles, as they seem to be in the roots of the spinal nerves. 


C. E. Brown-Sequard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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Pathogenesis of Ophthalmoplegic 


Migraine 


Adrien Ver Brugghen, M.B., Ch.M., M.S. 


OPHTHALMOLOGISTS AND NEUROLOGISTS 
are on the alert for symptoms of an in- 
tracranial aneurysm. Since the current 
impetus to arteriographic study of intra- 
cranial vessels, hitherto unsatisfactorily 
explained ocular phenomena have been 
found to be associated with changes in 
blood vessels. In many cases “silent” 
ocular palsies have been shown to be 
due to aneurysm of the circle of Willis. 

The most frequent and characteristic 
ocular symptom is that of oculomotor 
palsy, with its clearly noticeable ptosis. 
On questioning patients showing such a 
condition, the “silence” is perhaps not 
conspicuous; in fact, many patients have 
associated headache on the affected side 
and others have, in addition, numbness 
of the ophthalmic division of the trigem- 
inal nerve. Certainly a patient present- 
ing such a picture today would be sub- 
jected to bilateral arteriography without 
delay. In the vast majority an aneurysm 
would be found and, without some form 
of surgical treatment, aneurysmal rup- 
ture would eventually take place. No 
one would argue about the relationship 
of the aneurysm to the oculomotor palsy, 
or the relationship of the headache to 
the aneurysm. Some rare cases of aneu- 
rysm are said to have produced recur- 


rent, in a limited sense, attacks of ocular 
palsy with ipsilateral headache. Excep- 
tionally, oculomotor palsy has been found 
to be due to some other cause, such as 
tumor of the nerve itself or tuberculous 
involvement of the nerve. 

There is also an exceptional case in 
which there are repeated attacks of nau- 
sea and vomiting, with unilateral head- 
ache followed by oculomotor palsy on 
the same side. Time, repeated arteriog- 
raphy, exploration, and even autopsy 
have failed to reveal an aneurysm or any 
other demonstrable cause for the unilat- 
eral oculomotor palsy. Such cases are 
known as ophthalmoplegic migraine. 
They must be distinguished from cases 
of oculomotor palsy with headache in 
a patient who might harbor a tumor or 
an aneurysm, and in whom the criteria 
for a diagnosis of migraine would be 
missing. In brief, the criteria are recur- 
ring attacks of generalized or localized 
headache lasting a few minutes to a few 
hours, with nausea and vomiting. 

Instances of ophthalmoplegic migraine 
are quite rare in the English literature, 
and formerly the only proved cases were 
those followed for a long period of time 
which finally came to autopsy. More re- 
cently there have been five easily ac- 
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cessible cases, two of Alpers and Yas- 
kin,’ one of Ford,? one of Woodhall,* 
and one described by Walshe.‘ Before 
the advent of the general use of arteriog- 
raphy, the diagnosis of ophthalmoplegic 
migraine was treated with the utmost 
skepticism. As recently as 1946 a group 
of eminent neurologists so expressed 
themselves.’ That the skepticism is in- 
grained is still evident as shown by the 
two authentic cases of Alpers and Yas- 
kin.' In one of these exploration was 
carried out in spite of a negative arterio- 
gram. Postmortem examination at a later 
date failed to disclose a lesion which 
could be held responsible for the recur- 
ring attacks of hemicrania with ophthal- 
moplegia. Ford described a case with re- 
curring symptoms and signs for 13 years, 
starting at the age of three.* Walshe’s 
case started having symptoms at 13 years 
of age and was examined again when he 
was 47 years old.* Neither of these cases 
had an arteriogram, but the time factor 
is significant and tumor or aneurysm as 
causes of the condition are highly im- 
probable. In Woodhall’s case,* quoted 
by Ford, a 10 year old girl had re- 
curring attacks with complete recovery, 
with the first episode when she was one 
year old; ventriculograms and arterio- 
grams were negative. The present status 
of the cases of Ford and of Woodhall 
could not be ascertained at the present 
time.* The case reported here concerns 
an eight year old girl with repeated at- 
tacks of headache, vomiting, and inter- 
nal and external ophthalmoplegia. There 
have been four spaced negative arterio- 
graphic studies. There is now a perma- 
nent internal and partial external oph- 
thalmoplegia. 


CASE REPORT 


A 12 year old girl was first seen at the Pres- 
byterian Hospital of Chicago in 1943 at the 


NEUROLOGY 


age of 14 months, when the mother stated that 
the child had awakened with a drooping eye- 
lid two days previously. There had been no 
crying or complaint of pain. 

On examination there was a complete right 
external oculomotor nerve palsy with ptosis 
and external strabismus. The right pupillary 
reaction to light was normal, as was the con- 
sensual reaction. Both optic disks were normal. 
An ophthalmologist and pediatrician suggested 
a nuclear lesion or a peripheral neuritis. She 
was next seen by the author in May 1951 when 
she was eight years old. There had been recur- 
ring attacks of the ptosis and ophthalmoplegia 
about once a year. The history of the attack 
was that she had severe right frontal headache 
with nausea and vomiting on the day prior to 
the ocular symptoms, and when she woke up 
the following morning her right eye was in an 
abnormal condition. The right eyelid was 
closed, the eye was turned outward, and the 
pupil was dilated. The eye symptoms gradu- 
ally cleared up in a month or six weeks so that 
for approximately ten months in the year her 
eyes appeared normal. The present episode 
had begun one month previously and there had 
been no improvement in the right eye. 

On examination there was ptosis of the right 
eye, which was held in a position of lateral 
gaze. The pupil was widely dilated and showed 
no reaction to light or in accommodation. There 
was no change in the size of the pupil by con- 
sensual light stimulation nor with movements 
of the sound left eye. The corneal reflex was 
normal. The fields, visual acuity, and the fundi 
were normal. A routine neurologic examina- 
tion was negative. She had been seeen a few 
days before by an ophthalmologist who sug- 
gested an aneurysm and proposed neurosur- 
gical consultation. The patient was admitted 
to the hospital for arteriography. Roentgeno- 
grams of the skull were normal, and a Prostig- 
mine test did not cause any improvement in 
the eye findings. The arteriogram suggested 
slight deformation at the junction of the pos- 
terior communicating artery and internal ca- 
rotid arteries on the right. Repeated examina- 
tion of these films and three other arteriograms 
failed to confirm this impression; these and sub- 
sequent films were later considered to be nega- 
tive. 

Four months later, in September 1951, there 
was another episode with similar ocular symp- 
toms. Visual acuity, visual fields, and fundi 
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Fic. 1. Normal arteriogram, November 1952. 
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Fic. 2 and Fic. 3. Patient’s appearance in March 1953, showing abnormal condition of right eye. 
Fic. 4. The right pupil is fixed and smaller than the left before the flash of the camera. 
Fic. 5. The right pupil does not respond to accommodation as does the left. The weakness of internal 


rotation on the right is apparent. 


were normal. Spinal puncture was normal in 
every respect. The arteriogram was normal. The 
next admission was in November 1951; there 
had been two episodes of right-sided headache 
and vomiting without ocular symptoms. The 
present attack began four days before and was 
similar in every way to the others. An open 
right internal carotid and indirect vertebral ar- 
teriograms were done and the arteriograms 
were regarded as normal. In spite of this, and 
after a Matas test, the right internal carotid 
artery was gradually occluded with a clamp 
and the vessel was tied off. 

Six months later the patient was admitted 


with right-sided headache, nausea, vomiting, 
and a complete third nerve palsy, and follow- 
ing this episode the pupil has not returned to 
normal size. There was an attack in August 
1952 and another in February 1953. On this 
occasion a fourth and final arteriogram was 
done which failed to reveal a lesion. Spinal 
fluid findings were again normal. The four sets 
of arteriograms were reviewed in consultation 
with two neurosurgeons and were considered 
to be within normal limits.7-8 

Close questioning of the parents revealed 
that both the father and his mother had at- 
tacks that were similar to those of the child 
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but without ocular phenomena. The accom- 
panying photographs were taken in March 
1953. At the present time, August 1954, the 
right pupil is dilated, does not respond to 
light, consensual stimulation, or ocular move- 
ments, and there is weakness of internal rota- 
tion in the right eye. 


COMMENT 

The prejudice against the diagnosis of 
ophthalmoplegic migraine led not only 
to four arteriograms but to the ligation 
of the right internal carotid artery. It 
is well known that not all aneurysms are 
revealed by arteriography,” and it has 
been the author's experience that re- 
peated arteriography may reveal the 
lesion. 


DISCUSSION 


A full discussion of the term ophthal- 
moplegic migraine is quite involved. 
Migraine itself is difficult to explain and 
when combined, if it is, with ophthal- 
moplegia, it is still more complex. The 
classical description of migraine, or 
hemicrania, consists of recurring attacks 
of generalized or localized headache 
usually lasting a few hours and accom- 
panied by nausea and vomiting. Seque- 
lae are rarely seen. 

Ophthalmic migraine includes the 
above description, with the addition of 
ocular phenomena in the field of vision 
only. These phenomena include scintil- 
lating scotomata and/or homonymous 
hemianopsia of short duration. This is 
really the classic migraine but it only 
occurs in a small percentage of cases, 
10 per cent according to Riley.” Oph- 
thalmoplegic migraine is probably still 
another particular form, with paralysis 
or paresis of the intraocular or extra- 
ocular muscles or both. To satisfy the 
criteria, the ocular phenomena should be 
associated with the hemicrania and nau- 
sea and vomiting in recurring bouts. In 


addition the patient should be followed 
to the point where a specific localized 
lesion can be virtually dismissed from 
the differential diagnosis. Ophthalmo- 
plegic migraine is diagnosed by the ex- 
clusion of other possibilities. 

The differential diagnosis concerns an- 
eurysm, myasthenia gravis, progressive 
nuclear ophthalmoplegia, and possibly 
discrete tumor in the pons. The state of 
the pupil is important for it is normal 
in myasthenia gravis. When myasthenia 
gravis affects the eyelid and the extra- 
ocular muscle, a suitable test with Pro- 
stigmine should give some indication of 
improvement in muscle function. Pro- 
gressive nuclear ophthalmoplegia is rare 
and usually there is a hereditary factor. 
Other forms of nuclear ophthalmoplegia 
are associated with vascular lesions or 
tumors of the brainstem. In rare in- 
stances, progressive muscular atrophy, 
multiple sclerosis, and intoxications must 
be considered. Injury may produce oph- 
thalmoplegia. The history, accompany- 
ing neurologic signs, and the time ele- 
ment help to differentiate these from the 
recurrent bouts of ophthalmoplegia asso- 
ciated with nausea and vomiting. 

The pathogenesis of migraine is not 
clear and there are many theories, none 
of which is entirely satisfactory. That 
there is no significant change in intra- 
cranial pressure both during and _ be- 
tween attacks has been demonstrated." 
The most widely held view today is that 
it is a functional disturbance of the 
blood vessels of the head in which the 
branches of the external carotid artery 
are implicated. There is a period of 
vasospasm followed by dilatation. 
Though this view may be correct, it 
scarcely explains ophthalmic migraine, 
for in this form it would appear that 
the internal carotid artery is involved 
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Fic. 6. The base of the skull, viewed from above, in the 
region about the pituitary fossa, the cavernous sinus, and 
the tentorial notch. The manner in which the third nerve 
crosses the tentorial gap and is related to the posterior 
cerebral artery, the posterior communicating artery, and 


the roof of the cavernous sinus is shown. From Sunderland and Bradley. 
Fic. 7. A midsagittal section of the base of the skull illustrating how the third nerve crosses the tentorial 
gap and the manner in which it is sandwiched between the posterior cerebral and superior cerebellar ar- 


teries. From Sunderland and Bradley. 


with interference with the visual cortex. 
This is supported by the scintillating 
scotomas commonly described and the 
homonymous hemianopsia found during 
the hemicrania. The difficulty of ex- 
planation is even greater in ophthalmo- 
plegic migraine, and some consider that 
it is not migraine at all and they prefer 
to regard the condition as one of unilat- 
eral cephalgia with ophthalmoplegia.” 
This view is also difficult to accept, for 
in some cases in which no other patho- 
logic process was ever found the char- 
acteristics of migraine were clear. The 
family history, the symptoms of the at- 
tacks, the periods of normality, the re- 
curring bouts, the unilateral headache, 
and the gastrointestinal symptoms were 
repeatedly present. The only difference 
was the addition of transitory oculo- 
motor symptoms. An attempt will be 
made later in this paper to bring opthal- 
moplegic migraine into line with the 
theory of contraction and dilatation of 


blood vessels. The blood vessels in- 
volved, however, are part of the inter- 
nal carotid or the vertebral system or 
both. 

The oculomotor symptoms may be 
bizarre. The paralysis is of the periph- 
eral type.'* The onset of external and 
internal ophthalmoplegia is rapid, but 
recovery is slow. The rate of recovery 
may be different for the internal and 
external ocular muscles. In prolonged 
cases such as the one described here, 
the internal and external muscles may 
not recover fully, leaving the individual 
without ptosis but with diplopia and 
with a permanently dilated pupil. This 
brings up two questions. What is it 
that injures the oculomotor nerve, and 
where is the lesion? Are the different 
parts of this small nerve more or less 
susceptible to injury? Certainly there 
is a difference in the recovery rate of 
the parts. 

It is well known that the oculomotor 
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nerve is susceptible to injury, as can be 
seen in head injuries with and without 
clot formation over the convexities. The 
mechanism of injury without hematoma 
is usually interference with bony struc- 
tures at the base or in the orbit.> That 
nerves may be involved in hematoma 
formation, either extra- or intradural, is 
a matter of common knowledge. The 
oculomotor findings have been produced 
experimentally in monkeys by introduc- 
ing space-occupying material, which in 
turn caused hippocampal herniation 
with stretch or pressure on the nerve."® 
Paresis or paralysis of the nerve is a sign 
of great importance in expanding lesions 
of the hemispheres. The recovery of the 
nerve, especially the pupillary compo- 
nent, is a significant prognostic sign in 
extradural hemorrhage.'* This type of 
dysfunction is fairly well understood, 
but it brings us little closer to a com- 
prehension of the mechanism of third 
nerve disturbance in ophthalmoplegic 
migraine. 

The ophthalmoplegia occurs on the 
same side as the migraine, although 
there need not be oculomotor phenom- 
ena with every attack. A more thorough 
appreciation of the anatomy of the nerve 
and a correlation of this with the cur- 
rent idea of the mechanism of migraine, 
with regard to contraction and dilation 
of cerebral blood vessels, may throw 
some light on the subject. The nerve, 
after it leaves the brainstem on its way 
to the cavernous sinus, is sandwiched 
between the posterior cerebral and su- 
perior cerebellar arteries. Arteries often 
show variations in origin, branching, and 
distribution. It is quite clear from fig- 
ures 6 and 7 that with certain anatomic 
variations there could be actual com- 
pression or stretch of nerves crossing the 
tentorial gap. Sunderland made studies 
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of the base of the brain during and fol- 
lowing its removal from the cranial cav- 
ity in 210 dissecting room subjects.'* 
Figures 8, 9, 10, and 11 show clearly 
that under certain conditions there is 
gross evidence of contact and compres- 
sion of the oculomotor nerve by the in- 
ternal carotid artery and parts of the 
circle of Willis. 

As Sunderland says, “All that is 
claimed is that these observations dem- 
onstrate that, even when the normal ar- 
rangement obtains, large arteries are on 
occasion so related to nerves that they 
may press upon, displace, and deform 
them. In this way they could conceiv- 
ably impair their function.”’* Unfortu- 
nately it was only rarely possible to cor- 
relate antemortem symptomatology with 
what was found in the dissecting room. 
There is plenty of evidence to demon- 
strate that nerves may be distorted and 
stretch with little or no evidence of dis- 
turbance of their function. It may well 
be that a sufficient degree of spasm and 
dilation of these vessels simultaneously 
may actually compress and indent the 
nerve. 

The only questions to be answered are 
why certain parts of this small nerve 
are more affected than others, and why 
recovery is not more uniform in the 
whole nerve? Sunderland and Hughes 
have studied the pupilloconstrictor path- 
way in cadavers and found a concentra- 
tion of finely myelinated fibers in the 
third nerve.’ The finely myelinated fi- 
bers were those found to enter the cil- 
iary ganglion and, in that part of the 
oculomotor nerve between the cavern- 
ous sinus and the brainstem, it could be 
assumed with reasonable certainty that 
these fibers lay at and around the su- 
perior surface of the nerve. From studies 
on extradural hemorrhage it is fairly 
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Fic. 8. The base of the skull in the region about the pituitary fossa, the cavernous sinus, and the interval 
between the brainstem and the dorsum sellae (from above). The posterior cerebral artery has been re- 
moved on the left side, exposing a deep groove extending into the upper surface of the third nerve. The 
groove was caused by the artery as it crossed and dragged on the nerve. From Sunderland. 
Fic. 9. The base of the skull in the region about the pituitary fossa and cavernous sinus (from above). 
The left posterior cerebral artery, which branched from the internal carotid, has been removed thereby re- 
vealing the groove outlined by it on the upper surface of the oculomotor nerve. From Sunderland. 
Fic. 10. The base of the skull in the region about the pituitary fossa, the cavernous sinus, and the inter- 
val between the brainstem and dorsum sellae (from above). The internal carotid artery and the posterior 
cerebral artery arising from it are shown pressing on the oculomotor nerve where that structure is coursing 
on the roof of the sinus preparatory to entering it. From Sunderland. 
Fic. 11. The interval (from above) between the brainstem and the dorsum sellae, showing the basilar 
artery arching upwards to displace the right oculomotor nerve upwards and to the right. From Sunderland. 
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clear that the pupillary fibers are more 
susceptible to deformation than the so- 
matic. It can also be shown that in ex- 
tradural hematoma the pupillary fibers 
recover more quickly, and that the re- 
covery of somatic components may be 
long delayed. The reason for the suscep- 
tibility of pupillary fibers is probably 
their exposed position in the nerve trunk. 

There is every reason to believe that 
the observations mentioned are valid 
and that they can probably be applied 
to ophthalmoplegic migraine. The posi- 
tion of the nerve as it crosses the ten- 
torial gap is such that it is liable, in cer- 
tain individuals, to compressions and 
indentations by various intracranial ar- 
teries. All that is required to actually 
interfere with the function of the nerve 
is spasm, with distortion and traction, 
followed by dilatation. With the passing 
of the attack the nerve is again freed 
from the noxious pressure and functional 
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recovery takes place. It also seems likely 
that repeated trauma to the oculomotor 
nerve, may ultimately lead to permanent 
damage. Such a case was reported by 
Wilson.*" 

The idea that ophthalmoplegic mi- 
graine is caused by blood vessels press- 
ing on the oculomotor nerve during an 
attack of migraine is not new. It was 
first proposed by Bramwell'* and later 
by Ehlers,*° but probably received little 
support because it was regarded as a 
conjecture. The beautifully illustrated 
anatomic work of Sunderland and the 
clinical studies of Wolff fit together to 
make a strong argument for the patho- 
genesis of ophthalmoplegic migraine. 
This brings the phenomena observed 
into line with those commonly seen in 
aneurysms near the bifurcation of the 
internal carotid artery, which remain the 
most important probabilities in differen- 
tial diagnosis. 
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Frenquel, a Blocking Agent Against 
Experimental LSD-25 and 


Mescaline Psychosis 


Preliminary Note on its Clinical Application 


Howard D. Fabing, M.D. 


THE PRESENT sTupY of the effects of 
Frenquel in patients and in normal sub- 
jects stems from earlier observations on 
Meratran. Brown and Werner! found 
that Meratran, a-(2-piperidyl) benzhydrol 
hydrochloride, differed significantly from 
other central nervous system stimulants 
such as the amphetamines. No cardio- 
vascular pressor reactions, no appetite 
loss, and little disturbance in nocturnal 
sleep have been observed with this com- 
pound, which may be used therapeuti- 
cally in mild depressive states* as well 
as in narcolepsy and certain selected 
motor tic syndromes.* Himwich and his 
associates* state that Meratran is not a 
sympathomimetic drug. They have dem- 
onstrated that the central reticular sub- 
stance of the rabbit brain is stimulated 
by the compound, followed by cortical 
stimulation, and Heath® found that Me- 
ratran has an unique ability to cause 
rapid high voltage activity in the septal 
area of the monkey electrographically. 

Because Meratran appeared to be a 
truly central-acting compound without 
observable concomitant effects on the 
autonomic nervous system, and because 
its site of action appeared to be, at least 


in part, in the upper brainstem tegmen- 
tum, it was felt that other compounds of 
similar chemical configuration might also 
be of value as therapeutic agents in dis- 
orders of the central nervous system. A 
study of a group of isomers and congen- 
ers of Meratran is now in progress, and 
Frenquel is the first of these upon which 
clinical experience has been reported.® 
Frenquel is the gamma-isomer of Me- 
ratran. It will be noted in the struc- 
tural formulas that the Nu radical is 
moved from the 2-position to the 4-posi- 
tion in the piperidyl ring in the syn- 
thesis of this benzhydrol compound. 
Brown? has found that this Meratran 
isomer of close structural similarity, a 
white crystalline substance, bitter in 
taste, and soluble 1 part in 50 of water, 
is far different from the parent com- 
pound neuropharmacologically. It is not 
a central excitant, but rather is an an- 
tagonist of central stimulation produced 
by other agents in the mouse, including 
amphetamine, morphine, cocaine, and 
Meratran. In a dose of 20 mg./kg. it al- 
most doubles the sleeping time produced 
in mice by the intraperitoneal injection 
of 100 mg./kg. of hexobarbital. It is of 
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extremely low toxicity in experimental 
animals, both in acute and chronic ex- 
periments. 


EARLY CLINICAL TRIALS 


Clinical trial of this compound by oral 
administration was begun in Christ Hos- 
pital, Cincinnati, in June 1954 and has 
continued until the present time. These 
results will be reported fully at a later 
date,* but it has now been used in ap- 
proximately 75 patients. Its action is 
variable in the dosage range employed, 
but we have been impressed by the man- 
ner in which it has brought acute schizo- 
phrenic reactions to an end in an appre- 
ciable number of our small series of 
cases, erasing hallucinatory and delu- 
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sional symptoms in a dramatic way, oc- 
casicnally within a matter of hours. In 
a small number of cases of alcoholic 
hallucinosis, characterized primarily by 
auditory hallucinations and paranoid re- 
actions to them, approximately one-half 
the patients have been relieved. Results 
have not been as good in senile hallu- 
cinatory states and in the more chronic 
schizophrenic patients, but we have been 
heartened by occasional excellent  re- 
sponses. We have found in all these 
groups that when electroconvulsive ther- 
apy is added to Frenquel, amelioration 
of symptoms seems to come about with 
fewer treatments than former experience 
would have led us to suspect in most 
cases. More recently, we have obtained 
clinical results in a few seriously in- 
volved schizophrenics which suggest 
that chlorpromazine and Frenquel may 
have a synergistic action, in that pa- 
tients who do not respond therapeu- 
tically to either drug alone may improve 
on their simultaneous use. 

Frenquel appears to have little or no 
effect on psychotic depressive states, nor 
on obsessive-compulsory disorders. Anx- 
iety reactions per se are not improved 
by its use, as far as we have been able 
to determine. We have not had the op- 
portunity to try it in acute manic ex- 
citement as yet, but since it does not 
benefit the depressive state, we do not 
look forward to any outstanding results 
in this type of patient. No incompati- 
bilities with other drugs have been ob- 
served as yet, with the possible excep- 
tion of sulfonamides. 

Frenquel appears, then, to be an ef- 
fective drug in the dissociation syn- 
dromes, but inconsistently so, as far as 
our observations have gone. Because of 
this therapeutic quality which the drug 
was able to exhibit on occasion, a study 
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of its action on “model” psychoses with 
hallucinogenic drugs was undertaken. 


FIRST LSD-25 EXPERIMENT 


In the first experiment,” two healthy 
male graduate students in psychology 
swallowed 100 micrograms of LSD-2 
in 100 cc. distilled water!® on the morn- 
ing of November 6, 1954. Typical psy- 
chotic responses resulted. In the first 
subject, age 25, weighing 88 kg., a five 
and a half hour psychosis characterized 
by euphoria, vivid visual hallucinosis, 
marked associative looseness of thought, 
and dissociation from reality resulted. 
He wrote: 

“The pervading feeling was that there was 
a gulf between me and the rest of the envi- 
ronment. It seemed that it would be impos- 
sible for me to communicate with those across 
this gulf because I could not establish any 
common points of reference. Within my own 
realm on my side of the abyss it was impos- 
sible to achieve any order. Attention was con- 
tinually waning and there were no fixed ref- 
erence points for thought to focus upon. With- 
in this state on my side of the abyss I felt 
perfectly calm and entirely indifferent. Also 
within this state there were hallucinations and 
a sense of timelessness, all unusual, none of 
which had any real emotional tone to them.” 

In the second subject, aged 22, weigh- 
ing 70 kg., a distressing agitated para- 
noid state with profound distortion of 
time sense, somatic hallucinations, and 
almost catatonic withdrawal did not 
come to an end for more than 13 hours. 
His written account reads in part: 

“I had very little by way of visual hallu- 
cinations, but what I consider the important 
thing that — well, what’s a word to describe it 
— dissociated, plagued, pounded, weighed — all 
these are inadequate to describe the horrible 
state I was in, all of them put together. Per- 
haps the central thing was suspicion and fear 
that you would find out about me, or perhaps 
think things that were not true. My overwhelm- 
ing concern became, “Are they doing this to 
find out how I'll act? Are they deliberately 
rattling that damned paper to make me angry?” 
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On and on and on this went, and, as was no 
doubt obvious, I decided to do as little as pos- 
sible so I wouldn’t make any mistakes. It was 
my confusion, the fact that I had to study the 
situation, to be careful, that shall I say, racked 
me up.” 


On the next day both subjects were 
begun on Frenquel orally. The first sub- 
ject was given 10 mg. twice daily in tab- 
let form; the second was given 5 mg. in 
the same manner. This dose was con- 
tinued throughout the subsequent week, 
and a final dose of 10 mg. in the first 
case and 5 mg. in the second case was 
given on arising on November 13, 1954, 
the date of the second LSD-25 ingestion. 
The only effects reported by the sub- 
jects during this week of twice daily ad- 
ministration of the drug were that they 
tended to stretch their muscles more 
often than usual, and that they were 
willing to go to bed about an hour earli- 
er than their usual midnight retirement 
time. They continued with their usual 
academic schedule during the week of 
premedication. On the second Saturday, 
the same dose of 100 micrograms of 
LSD-25 in 100 cc. distilled water was 
given. 

The first subject recorded his impres- 
sions as follows: 


“The effects were markedly different on the 
second Saturday. The one objective feeling 
which stood out was that of great calm and 
inner peace. There was some slight defect of 
attention and I didn’t feel sharp mentally, but 
I have experienced this same sort of feeling 
when a hard day’s work has tired me out. I 
felt that I had the situation under control and 
that I was not dissociated at any time. There 
were no hallucinations. I felt that I could have 
gone through my normal routine that Satur- 
day morning although I would have preferred 
that my work be of a passive sort.” 

The second subject wrote of his ex- 
perience as follows: 

“Tt was quite similar, yet it was so very dif- 
ferent. Where the first time my mind began 
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racing and becoming tangled, eventually swal- 
lowing me up despite my efforts, the second 
time my efforts to fight it off were successful. 
In one sentence, I think it might be summed 
up rather adequately by saying: It was a fight 
both times, but the second time I won.” 
Frenquel, when given orally as a pre- 
medication, did not block the visceral 
effects of LSD-25 as it did the psychic. 
Slight nausea, a vague feeling of numb- 
ness in the limbs, an uncomfortable 
tightening of the jaws, and sweating of 
the extremities were noted by the first 
subject on both occasions. Each time the 
second subject developed a dry mouth, 
nausea, anorexia, a feeling of “jitteriness 
yet leadenness” in his muscles, and he 
noted similar though lesser sweating and 
conjunctival injection the second time. 
No significant changes in pulse, blood 
pressure, respiration, or pupillary size 
were seen on the two experimental days. 
On December 18, 1954, five weeks 
after the second observation, the same 
quantity of LSD-25 was ingested by the 
two subjects without “protective” pre- 
medication with Frenquel to repeat the 
first observation. The first subject again 
had a five and a half hour dissociation 
reaction which he described as follows: 
“Most of the experience was similar to the 
first unprotected session. The stages which I 
went through at the onset and at the end of 
the drug effect were quite similar. The same 
visceral and autonomic effects were noted. The 
same sort of visual and colored geometric illu- 
sions and intensification of colors were noted. 
The disruption of consecutive thought was 
quite evident. It was, again, as if my experi- 
ence was composed of constantly changing 
stereopticon slides which came in an unrelated 
sequence. Once again it seemed that all ref- 
erence points had vanished or were constantly 
changing so that I could not seize on any one 
thing and say, ‘this is it.’ The timeless feeling 
was quite evident again in this session, but as 
in the first session I never lost knowledge of 
the fact that I was in an experiment. My lack 
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of affect was just as pronounced in this session 
as in the first.” 


INTRAVENOUS FRENQUEL DURING 
LSD-25 PSYCHOSIS 


After ingesting 100 micrograms of 
LSD-25, the second subject started out 
with the same withdrawn, paranoid, al- 
most catatonic reaction as before, and 
it appeared as though it was going to 
last more than 12 hours once more. In 
the fifth hour, however, he was given 
20 mg. of Frenquel intravenously. With- 
in a matter of minutes his expression 
changed, he began to lose his facial 
flush, and he became more animated. 
Rather than responding with monosyl- 
lables of yes and no, he began to speak 
up, to ask questions of his own, and to 
untangle himself from his confusion. 
Within 10 minutes he was asked to take 
another 20 mg. of the blocking agent 
intravenously, but his suspiciousness 
would not permit him to accede to the 
request. Within another 5 minutes he 
changed his mind, bared his arm, and 
accepted the second injection. The psy- 
chosis melted under our eyes. The 
sound-movie taken of this episode de- 
picts this change in all its dramatic in- 
tensity. His own account of the episode 
is even more eerie to read than it was to 
observe: 

“The first and third experiments were simi- 
lar, of course. Complete and insoluble con- 
fusion and anxiety reigned, and the knowledge 
that its cause was a drug was my sole and 
small reassurance. This time I crawled onto 
the bed early, and planned to stay there before- 
hand. I was not nearly so eager to relate my 
experience or to cooperate with the experi- 


menters —I was just going to wait it out this 
time. 

“One hallucination was that of lying flat on 
a slowly revolving cloud-like object. There 
were other similar objects all around, touching 
gently and revolving ‘in gear.’ I just rolled 
slowiy down into the depths of the arrange- 
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ment. Another one I recall is that of a flower- 
bed type of pattern, or perhaps a purposeless 
pin-ball machine, with the lights arranged in 
rows and columns. The lights —or flowers — 
were growing, then bursting, in irregular fash- 
ion, one at the left, then the center, and so on. 

“Next occurred the phenomenon that has 
happened both times I ‘lost,’ and perhaps I 
have neglected to mention it previously. Things 
seemed to clear up and I felt sane, yet knew 
I wasn’t. I seemed to wake up to a new 
world —the same situation, same people and 
environment, yet everything — that is, my men- 
tal state, my life —had been altered. I was a 
stranger in this world. I could no longer speak 
to anyone as a person. And that was my state 
when I was given the shot, bewildered, con- 
fused, afraid to say a word till I could be sure 
of what was happening, in which world I was. 

“I realize that what happened to me in those 
few minutes after the injection has a tremen- 
dous significance. Because of this realization, 
I have worked it over often since then. But 
God help me, I can’t tell you a thing. It just 
happened. There was no crescendo, no fitting 
together of the pieces, no breaking through the 
surface. All of a sudden I found myself willing 
to cooperate, able to follow conversation more 
easily, just less anxiety-ridden. I don’t know 
how or why. I'm sorry, but that’s all I can 
report. . . . But I was having none of the 
second injection, since it was a trick. Then the 
doctor’s reassuring voice, and after I pondered 
awhile, agreed to take it. And again, nothing 
to report; I just realized I was back again in 
the real world, and began trying to describe 
my sensations.” 


SECOND LSD-25 EXPERIMENT 


A second type of experiment has been 
carried out on six subjects, three female 
and three male. In this study a “blind” 
technic was employed in that the author 
alone knew what dosage of premedica- 
tion was given, or whether placebo tab- 
lets were used, and whether LSD-25 
(which is tasteless) or plain water was 
given on the day of the experiment. 
These possible variables were made 
clear to both the subjects and to the 
observers. None of the subjects reported 


any subjective or objective reactions dur- 
ing the premedication period. 

The female subjects were a 30 year 
old hospital personnel supervisor, weigh- 
ing 66 kg., a 25 year old nurse weighing 
60 kg., and a 40 year old toxicologist 
weighing 61 kg. The first subject re- 
ceived 15 mg. of the blocking agent 
daily for a week of premedication; the 
second, 20 mg.; and the third, 30 mg. 
in divided doses. Since tablets of vary- 
ing strength and similar appearance 
were available, it was possible to keep 
the patients in complete doubt about the 
quantity of blocking agent they were 
receiving, and since they had no dis- 
tinctive taste the subjects were not sure 
whether they had been given placebos 
or medication. On the experimental day, 
all were given 100 micrograms of LSD- 
25 in distilled water, but were not in- 
formed of the contents of the drink. 

The first patient, the personnel super- 
visor, read magazines through the morn- 
ing, was somewhat nauseated, and “knew 
that she had something” because of a 
numb feeling in the right arm and hand. 
Throughout the experimental period she 
occupied herself with her usual prob- 
lems of the 800 employees she has in her 
charge, and stated that she could have 
spent the time occupied by the experi- 
ment at her desk, although she would 
have had trouble typing because of the 
numbness of her right hand. The nurse, 
a cheerful person by nature, “got the 
giggles,” and she developed some spatial 
disorientation, reporting that people and 
objects looked closer or more distant at 
times, as did her own hands, but she did 
not develop any symptoms of dissocia- 
tion of thought or dreamy drift from re- 
ality. On one occasion, she reported see- 
ing wavy colored lines on the ceiling 
during the second hour but this was 
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fleeting. The third subject, the toxicolo- 
gist, experienced waves of nausea which 
were quite uncomfortable and some at- 
tention defect with a lowering of her 
mood level when the nausea was severe, 
but she reported no association defects 
in the continuity of her thought proc- 
esses, no hallucinations, and no autistic 
drift from the reality situation. 

The three males were a hospital or- 
derly, an Appalachian Mountain boy of 
limited educational attainments, aged 
19, weighing 61 kg.; a senior medical 
student, aged 28, weighing 74 kg.; and 
an intern, aged 27, weighing 80 kg. 
Without knowledge of what they were 
given as premedication, they received 
30, 10, and 10 mg., respectively, of the 
gamma-isomer of Meratran daily in di- 
vided doses for a week prior to the ex- 
periment. They were given a drink, the 
nature of which they did not know, but 
which in each case consisted of 100 mic- 
rograms of LSD-25 in 100 cc. distilled 
water. 

The orderly had been teased by his 
fellow workers all during the week prior 
to the experimental day, and he arrived 
on the scene apprehensive and fearful. 
As the morning wore on and he experi- 
enced nothing beyond minimal nausea 
and slight languor, his apprehension 
abated and he grew progressively more 
composed. The medical student had 
a troublesome attention defect which 
bothered him because he wanted to keep 
alert to everything which was going on 
in the experimental situation, and he had 
difficulty in doing so. He is an athletic 
sort of person, and stated at the height 
of his attention defect in the third hour, 
“If I could get out and kick a football 
around a bit, I'd work off this dull feel- 
ing in my head.” It ended abruptly in 
the fourth hour. At no time did he hal- 
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lucinate nor did he lose his reality ori- 
entation. 


EFFECT OF INCREASING FRENQUEL DOSAGE 


The intern, a sensitive person of high 
intellectual attainments for his age, and 
a quiet, inhibited sort, became loqua- 
cious and thrilled by the rush of his 
thoughts. He wrote a long account of 
his psychic reaction which cannot be re- 
corded fully here. In part he said: 

“The largest component was that of pure 
emotional response and as unaccountably mov- 
ing then as now . . . . It occurred as if by 
a spontaneous evolution out of all the moments 
of exquisite and aching joy that one has ever 
known, and there arose a profound sense of 
awe, of adoration of nothing specific, and of 
almost worshipful gratitude to the unknown 
cause of such pure and unblemished happi- 
ness. 

Visual hallucinations of amorphous 
swirls of color, and again of green for- 
ests, and “an almost unspoken voice 
arising in response to the overwhelming 
abundance of sensation” occurred as 
well. 

Because he developed this state of 
rapture, depersonalization, and halluci- 
nosis despite the daily administration 
of 10 mg. of the blocking agent for a 
week prior to swallowing 100 micro- 
grams of LSD-25, he was asked to con- 
tinue the same number of tablets and 
to return the following Saturday. On 
this occasion, he was given five 5 mg. 
tablets of Frenquel twice daily, instead 
of five 1 mg. tablets of similar appear- 
ance, and was not told of the change. 
LSD-25 was given in the same 100 mic- 
rogram dose after this week of premedi- 
cation with 50 mg. daily of the blocking 
agent. On the second occasion, he read 
a book and had nothing of the poetic 
flight of thinking, characterized by ten- 
uous and partial associativeness, nor of 
the hallucinatory experiences of the pre- 
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vious week. He stated that he could 
have carried out his intern’s duties with 
his usual level of efficiency. The sense 
of fascicular twitching in his somatic 
musculature, a dry mouth, and a sensa- 
tion of tightness in his perineal region 
with a consequent feeling that he would 
soon defecate occurred on both occa- 
sions. 

EXPERIENCE ON SHORTENED FRENQUEL 
PREMEDICATION PERIOD 

In order to test whether a full week 
of premedication with Frenquel is nec- 
essary to produce blocking of LSD-25 
psychosis, two patients were given four 
doses of 50 mg. of this medication at 
50, 38, 26, and two hours before the in- 
gestion of 100 micrograms of the hallu- 
cinogen. The first, a freshman medical 
student, weighing 85 kg., had uncontrol- 
lable giggling for most of the third hour 
of the experiment and complained of 
some attention defect, but he was other- 
wise unaffected in the psychic sphere. 
His euphoric state proved unpleasant to 
him, and he declined further experimen- 
tation. The second, a machinist, aged 
28 and weighing only 55 kg., had com- 
plete blocking of psychotic reactions, 
but was disturbed by waves of nausea, 
dry mouth, a tight sensation in the calf 
and thigh muscles, and a flushing of the 
skin which made him feel feverish. A 
short period of tachycardia occurred in 
the third hour in this case, and he com- 
plained of tunnel vision on occasion dur- 
ing the experiment. 

Although further observations will be 
necessary to determine the minimal 
time-against-dose relationship in the 
blocking of LSD-25 psychosis with Fren- 
quel, these results indicate that a full 
week of premedication is not needed. 
The interval between the last Frenquel 
tablet and LSD-25 ingestion has been 
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no longer than two hours in any of these 
trials, and it is uncertain how long this 
period might be extended, but clinical 
experience with two schizophrenic pa- 
tients who abandoned Frenquel treat- 
ment suggests that it may prove to be 
a week or more. 


EXPERIMENT ON MESCALINE PSYCHOSIS 


On December 31, 1954, we made our 
first trial of Frenquel as a_ blocking 
agent against mescaline psychosis. The 
first subject was the machinist used in 
the previous LSD-25 experiment. He 
was given four doses of 50 mg. each of 
Frenquel, again at 50, 38, 26, and two 
hours prior to swallowing 0.4 gm. mes- 
caline sulfate. He developed more nau- 
sea than he did on LSD-25, and the 
subjective feeling of tension in his leg 
muscles and his low back was extreme, 
lasting almost 10 hours. There were no 
psychic accompaniments, however, be- 
yond an occasional flicker of black shad- 
ows in the extreme periphery of his 
visual fields bilaterally. 

A similar experiment was carried out 
on another hospital orderly, aged 20, 
weighing 64 kg. He became nauseated 
at the end of the first hour and vomited. 
During the fourth hour, while lying 
down, he stated that he got “scrambled 
up in my thinking” for about 10 minutes, 
but this cleared up as soon as he entered 
into conversation with observers once 
more. There were no hallucinations, but 
he seemed to experience a disruption of 
the continuity of thought during this 
short period. 

A third subject, a big, burly 45 year 
old orderly, weighing 90 kg., was given 
0.4 gm. mescaline sulfate after two days 
of premedication with placebo tablets 
which looked like those of Frenquel, and 
he was not told the difference. He de- 
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veloped a drunken euphoria “like about 
six quick double Martinis.” He is ordi- 
narily a conscientious and reliable per- 
son with a high sense of duty, but 
during this period his reaction was, “to 
hell with the job — let the other suckers 
around here do the sweating—I feel 
fine, and Id like to stay like this.” 
He experienced sensations of levitation, 
in which the walls, floor, and ceiling 
seemed to sway constantly, and his body 
could not find its equilibrium in this 
moving world subjectively, although his 
gait was undisturbed. He reported no 
true hallucinations, but said that red- 
colored objects seemed fluorescent dur- 
ing the third hour. No dissociation of 
thought occurred. At the four and a 
half hour mark, he was given 100 mg. 
Frenquel intravenously. Within minutes 
his euphoria abated, and within 15 min- 
utes the levitation sensations stopped. 
Quickly he developed his normal con- 
cern about getting back to work, and 
by the fifth hour he resumed his regular 
hospital duties. He described the dra- 
matic effect of intravenous Frenquel as 
being “knocked down off cloud No. 13.” 

The fourth subject, a 30 year old male 
physiotherapist, weighing 73 kg., was 
pretreated with placebos, as was the 
previous patient, prior to the ingestion 
of a 0.4 gm. capsule of mescaline sul- 
fate. Somatic hallucinations of clammi- 
ness, numbness, and coldness seemed to 
ascend from his feet to his jaws, and 
then the sensation of coldness became 
extreme. He complained, “If I could 
only shiver, I'd get over this wretched 
coldness.” He described the coldness as 
that which occurs to a spectator at a 
Thanksgiving Day football game when 
he becomes numb with cold. Pins stuck 
through a fold of his skin provoked no 
pain “because I am numb with cold.” 
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He stated that he felt like two persons, 
that he could not make any sense out of 
reading matter placed before him be- 
cause “my mind can’t work because I 
am too cold.” At the fourth hour he 
suddenly became nauseated and vomit- 
ed abruptly. At the fifth hour 100 mg. 
Frenquel was given intravenously. With- 
in seven minutes he reported that he 
was warm again, and soon thereafter 
stated that his confusion of thought had 
abated. Thirty minutes later he started 
on a shopping tour with his wife, but 
still felt somewhat nauseated. 


WORK IN PROGRESS 


As yet little is known to us of the neu- 
rochemistry of the blocking reaction of 
Frenquel, either in clinical disorders or 
in model psychoses. We are impressed 
with the fact that hallucinogenic sub- 
stances which have known chemical 
structures contain an indole nucleus, as 
has been pointed out by various au- 
thors,’ and we are pursuing this line of 
inquiry, among others, in the hope of 
gaining a more dynamic interpretation 
of our clinical findings. An understand- 
ing of the neurochemistry of these re- 
actions appears to be the key to future 
progress in this field. We plan to study 
the blocking effect of Frenquel on other 
hallucinogens, such as cannabis, har- 
mine, and adrenochrome, as these sub- 
stances become available to us. 

Preliminary observations indicate that 
Frenquel may be of therapeutic benefit 
in acute postoperative psychotic states. 
Moreover, one patient with delirium tre- 
mens experienced cessation of his hallu- 
cinations of multicolored bugs crawling 
on the ceiling within 15 minutes after 
intravenous injection of 100 mg. of Fren- 
quel. It is hoped that further trials will 
confirm this startling result. 


CLINICAL APPLICATION OF FRENQUEL 


PROPOSAL FOR NEW TERM 


It appears that the advent of chlor- 
promazine, the rauwolfia fractions, and 
new Frenquel presage a new era in neu- 
ropharmacology. It requires little effort 
of the imagination to guess that other 
compounds having similar pharmaco- 
logic action will be forthcoming, now 
that the door seems to have been opened. 
What shall they be called? The term 
most commonly used up to this time, 
“tranquilizing agents,” is not adequate. 

A classicist'* has suggested a word of 
Greek derivation. The Epicureans were 
especially fond of the word “ataraxia” 
which meant freedom from confusion, 
peace of mind to them. The adjective 
was “ataraktos” meaning without confu- 
sion, steady, cool-headed. The noun was 
taken over into the Latin in its entirety 
as ataraxia, and the English form, ata- 
raxy, is defined in the Revised Shorter 
Oxford Dictionary as “freedom from 
disturbance of mind or passion.” 

Our glossary is an already overbur- 
dened one, and any proposal to enlarge 
it should be approached with caution. 
There are occasions, however, when new 
experience calls for a word to encom- 
pass it. Such seems to be the case with 
these fascinating new drugs which act 
upon the nervous system. It is pro- 
posed, therefore, that drugs of this type 
be designated ataraxics, and that the 
adjectival form, ataractic, be used to 
describe this therapeutic property in 
drugs. Perhaps such a name will help 
to tie our thinking together, and will 
assist us along this new road of inquiry. 


CONCLUSIONS 


1. Compounds with a chemical con- 
figuration similar to that of Meratran 
have been studied in the hope that they 
might be used as therapeutic agents in 
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central nervous system disease. 

2. The gamma-isomer of Meratran, 
a-(4-piperidyl) benzhydrol hydrochlor- 
ide, (Frenquel) has demonstrated inter- 
esting, though inconsistent, therapeutic 
properties in some scihzophrenic disso- 
ciation syndromes in the dosage range 
used. 

3. Because these clinical effects were 
obtained, this compound has been used 
as a premedication to block model LSD- 
25 and mescaline psychoses. 

4. Two subjects, who developed typ- 
ical psychoses after ingesting 100 micro- 
grams of LSD-25, failed to develop them 
a week later after premedication with 
this blocking agent during the interven- 
ing week. During a third unprotected 
test five weeks later, the LSD-25 psycho- 
sis was brought to an abrupt end in one 
of the subjects by the intravenous injec- 
tion of Frenquel. 

5. Five subjects in a blind experiment 
developed no LSD-25 psychosis, or only 
fragments thereof, on doses of the block- 
ing agent varying from 10 to 30 mg. 
daily for one prior week. 

6. A sixth subject, who developed a 
schizophrenic dissociation state despite 
10 mg. daily of the blocking agent for 
a week prior to LSD-25 ingestion, was 
fully blocked on a second occasion after 
his dose was raised to 50 mg. daily dur- 
ing the premedication week. 

7. The compound does not appear to 
block the viscerosympathetic compo- 
nents of the LSD-25 reaction. 

8. Two observations suggest that the 
premedication period with Frenquel may 
be reduced to two days. The duration 
of Frenquel’s blocking ability has not 
been determined, but may prove to be 
a week or more. 

9. Four observations suggest that 
model psychoses produced by mescaline 
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sulfate can be controlled by Frenquel 
in the same fashion as those induced by 
LSD-25 ingestion. 

10. Trials of Frenquel in other acute 
psychotic disorders have been instituted, 
and trials of this blocking agent against 
other hallucinogenic drugs are planned. 

11. Attempts are being made to un- 
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derstand the chemodynamics and phar- 
macodynamics of Frenquel. 

12. A proposal is made to adopt the 
generic term, ataraxics, for pharmaco- 
logic agents such as chlorpromazine, rau- 
wolfia compounds, Frenquel, and oth- 
ers, which bring about ataraxy, or free- 
dom from confusion. 


Both the Frenquel and Meratran used in this study were supplied by the department of med- 
ical research of The Wm. S. Merrell Company, Cincinnati, Ohio. 
The LSD-25 employed in these experiments was supplied by the Sandoz Chemical Works, Inc., 


New York City. 


The mescaline sulfate employed in these experiments was obtained from S. B. Penick and Com- 


pany, New York City. 


The author wishes to express thanks to W. E. Hillard for assisting in the experiments. 
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Temporal Lobe Seizures 
in the Monkey 


Jorge Huertas, M.D. and Francis M. Forster, M.D. 


In 1953 a region of the temporal lobe 
of the Macaca mulatta was described 
which contained some points from which 
suppression of electrical activity could 
be obtained.' These did not comprise 
one sharp area, but consisted of a series 
of points gathered in the first temporal 
convolution inferior to the base of the 
rolandic fissure. At that time the pos- 
sible significance of these points in con- 
vulsive disorders was suggested, and it 
was with that concept in mind that the 
original investigations were begun. The 
possibility of a suppressor mechanism 
playing a role in seizures, and particu- 
larly in psychomotor seizures, was sug- 
gested by Penfield’s? statement that these 
latter attacks should instead be called 
psychoparetic seizures in view of the 
suspension of corticomotor activity dur- 
ing their course. 

This paper presents further data from 
experiments on the suppressor region 
of the temporal lobe, and presents the 
effects of stimulation of these areas of 
the monkey in the waking state. 


MATERIAL AND METHODS 


These experiments were carried out 
on a series of 11 Macaca mulatta. In all 
animals the suppressor points of the tem- 
poral lobe were carefully delimited, as 


described previously.! Alumina disks, us- 
ing the method of Kopeloff,* were placed 
over the suppressor region in three of 
these monkeys, lead electrodes were em- 
bedded in three, and silver wire elec- 
trodes were placed on the cortex in four.* 
The lead electrodes were intended as 
secondary coils to be activated by a pri- 
mary coil built into the animal's cage. 
All procedures were done under sterile, 
aseptic technic. After identifying the 
suppressor region, care was taken to tag 
it with soft paper and to place the per- 
manent electrodes and alumina disks on 
these tagged areas. 


RESULTS 


Suppressor seizures were elicited in 
the monkeys with the silver wire em- 
bedded electrodes when these electrodes 
were activated. Best results were ob- 
tained by using a 50 cycle, 4-volt cur- 
rent. When the animal was restrained 
so that his brain waves could be ob- 
tained before, during, and after stimu- 
lation, this period of suppressor seizure 
coincided with a period of decrease in 
electrical activity. 

In the restrained animal, the suppress- 
or seizure consisted of loss of the usual 
defensive reflexes and an obvious im- 
pairment of the animal's usual alertness. 


From the department of neurology, Georgetown University Medical Center, Washington, D. C. 
This study was supported by a grant (M. H. 385) from the U.S. Public Health Service. 
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Ordinarily placing objects in the mon- 
key’s mouth immediately causes him to 
bite, and when frightened he will rear 
away. In the course of these suppressor 
seizures the animal lies listless and the 
examiner's finger can be inserted into 
the mouth without eliciting a response. 
In one instance a fly was walking across 
the animal's mouth and no response was 
obtained. 

When the suppressor regions are stim- 
ulated in unrestrained animals, they lean 
far forward, drop to their haunches, 
hang their heads dejectedly, and do not 
respond to auditory, visual, or tactile 
stimuli. This period of decreased activ- 
ity and awareness occurs usually two to 
three minutes after the stimulation and 
may last from one to three minutes. It 
is usually over quite abruptly, so that the 
animal very quickly and suddenly leaps 
into full activity and occasionally may 
begin to chew and bite wildly at objects. 
There is sometimes a rebound second 
episode of decreased electrical activity 
and decreased activity in the animal; 
this usually occurs after a period of five 
to ten minutes and is not as pronounced 
as the first episode. 


Fic. 1. 
seizure. 


View of the monkey during suppressor 
Food pouch being emptied without 
resistance. 
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The application of alumina cream 
disks failed to produce any seizure mani- 
festations in the animals. Those to which 
they were applied are still alive and the 
observation of them is continuing (two 
years ). 

An interesting observation, however, 
was that the lead-coil embedded elec- 
trodes produced spontaneous seizures. 
When not in seizures and when viewed 
in the open cage, these animals showed 
all the usual defensive reactions of the 
species, flying to the corner of the cage, 
showing natural startle reactions, and 
clambering up the cage to avoid capture. 
However, during the spontaneous at- 
tacks they become quite limp, and do 
not respond when the examiner reaches 
out for them (figure 1). Feeding is im- 
possible, and the animal may be lifted, 
one hand after the other, from the side 
of the cage. Placed in the middle of the 
cage he sinks listlessly to the floor, his 
eyes do not follow objects, his head 
hangs down to some extent, and again 
the finger can be inserted into the mouth 
and the food pouches emptied without 
any danger to the examiner. These epi- 
sodes also last one to three minutes, but 
peculiarly occur in series over a period 
of an hour or more, separated by a free 
interval of a few minutes. The monkeys 
have three or four series of such at- 
tacks a month. The electroencephalo- 
gram shows characteristic changes dur- 
ing such attacks. Usually there is ran- 
dom spiking activity from the lead over 
the involved temporal lobe. Suddenly 
this spiking activity increases and the 
other leads begin to show suppression 
of their electrical activity. In two to 
four minutes there is marked suppres- 
sion, and it is during this period that 
the above described seizures are noticed 


(figure 2). 
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Fic. 2. Electroencephalogram before, during, and after temporal suppressor seizure, induced in the mon- 
key by lead electrodes. The first two lines of the tracing correspond to the frontal leads, lines three and 
four correspond to the temporal leads, and lines five and six correspond to the parietal leads. A. Monkey 
awake, activity normal except electrical discharge right temporal. B. 80 seconds later: Monkey unrespon- 
sive, suppression of electrical activity. Slight discharge in right temporals. C. 20 seconds later: Monkey 


unresponsive. Suppression. D. 40 seconds later: 


DISCUSSION AND CONCLUSIONS 


Psychic manifestations of epilepsy of 
the temporal lobe were first described 
by Hughlings Jackson® as a “peculiar 
variety of epilepsy characterized by 
exceedingly complex and very purpose- 
ful seeming actions during continuing 
unconsciousness.” These seizures, he de- 
duced, arose from lesions of the tempo- 
ral lobe. In recent years electroencepha- 
lography has added considerably to the 
entire understanding of temporal lobe 
seizures, especially the work of Gibbs 
and Gibbs*® who demonstrated the valid- 
ity of sleep records in patients with tem- 
poral lobe lesions particularly in patients 
with psychomotor seizures. Penfield’ re- 
cently described the psychic mainfesta- 
tions elicited by electrical stimulation of 
the temporal lobe, and Merlis and Go- 
lub* pointed out the phases of psycho- 
motor seizures and described an initial 
phase of arrested psychic and motor ac- 
tivity. Jasper,® discussing depression of 
the electroencephalogram preceding the 
onset of an epileptic discharge, suggest- 
ed that “this seems to be a special proc- 
ess in only certain brain areas which 
perhaps have a type of ‘suppressor’ or 
inhibitory function.” 

The demonstration of the suppressor 
region of the temporal lobe may lead to 


Monkey awake, activity returned. 


a further elucidation of the manifesta- 
tions of psychomotor epilepsy, and for 
that reason the present studies were con- 
tinued. The peculiar seizures observed 
resulting from stimulation of suppressor 
regions and associated with the decrease 
in electrical activity of the cortex are, 
it is believed, a type of temporal lobe 
seizure. It is possible that one could not 
expect much more in the way of tempo- 
ral lobe seizures in the macaque. After 
all, in patients with psychomotor epilep- 
sy, the clinical pattern of the seizures 
depends upon their life experience. One 
patient previously described had a psy- 
chomotor seizure during the playing of 
the Star Spangled Banner; he remained 
seated in his chair and demonstrated 
anger by cursing.’° It is not possible for 
the monkey to show, by cursing and 
movements such as restless stroking of 
the arms of the chair, the same kind of 
experience pattern. Even more dramatic, 
of course, are the patients who suddenly 
break into the repetition of a poem or 
a prayer or the singing of a song. These, 
of course, are patterns of experience of 
the patient, and beyond the ken of the 
monkey. It was noteworthy, however, 
that at no time did any of the animals 
vocalize during their seizures. 

The failure of the alumina cream disks 
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to produce seizures is somewhat disturb- 
ing. Other experimenters have found 
that this method does not always pro- 
duce seizures, and that the best results 
from alumina cream are obtained over 
the motor and sensory cortices. How- 
ever, this was not feasible for the pres- 
ent experiments since application had to 
be made to the temporal lobe. The alu- 
mina cream disks used in the present 
study thus far have failed to induce 
seizures although they have been in place 
for periods of 12 months to two years. 
The appearance of seizures in the mon- 
keys with lead electrodes in place over 
their suppressor regions merits special 
comment. These lead electrodes were in- 
tended as secondary coils and a primary 
coil was planned on the outside of the 
cage. However, before the cage could 
be constructed, these monkeys began to 
have spontaneous seizures. It is not yet 
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known why these particular coils should 
have produced convulsive manifesta- 
tions. Histologic and chemical studies 
are being carried out on the brains of 
these animals and chemical analyses of 
the lead electrodes have been instituted. 
The total problem of these epileptogenic 
foci is being studied. The importance of 
a simple technic such as this for produc- 
ing experimental epilepsy is obvious. 


SUMMARY 


1. Electrical stimulation of the sup- 
pressor region of the temporal lobe in 
Macaca mulatta produces transient pe- 
riods of decreased activity and appar- 
ent loss of consciousness. These can be 
called suppressor seizures. 

2. The implantation of lead coil elec- 
trodes over the same suppressor regions 
produces a chronic epileptic state char- 
acterized by suppressor seizures. 
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Reflections on the Pathogenesis 


of Progressive Muscular Dystrophy 


Ib Persson 


PROGRESSIVE MUSCULAR DYSTROPHY is a 
disease on whose pathogenesis there has 
been no agreement, but the results of 
research of recent years in this field are 
such that it seems reasonable to set forth 
the following new theory of its patho- 
genesis. The essential experimental find- 
ings on which the new theory is built 
concern metabolism in normal muscle 
and in progressive muscular dystrophy. 
In progressive muscular dystrophy it 
has been demonstrated that there is a 
reduction in the amount of myoglobin’ 
and myosin.? Analysis has shown that 
there is a reduction of the nonhemin- 
bound iron when this is estimated in 
fat free muscles.2 Indovina* found a 
low serum iron in patients who mani- 
fested very advanced muscle dystrophy. 
When cytochrome C was given to pa- 
tients who had progressive muscular 
dystrophy, a considerable diminution in 
the amount of creatine in the urine could 
be seen.* Beinert® has shown, by means 
of isotope experiments with iron, that 
24 hours after the injection there was 
none of the injected cytochrome C in- 
tact in the body, and the iron was dis- 
tributed in the various organs. In inves- 
tigating a patient with progressive mus- 


cular dystrophy, Milhorat* found that he 

could bring about the same diminution 
of creatine in the urine in giving an iron 
salt instead of cytochrome C. 

Part of the iron in muscle occurs in 
an as yet incompletely understood com- 
bination with the actomyosin, and this 
combination can initiate a contraction 
on addition of adenosine triphosphate.® 
When energy is used up in muscle, the 
adenosine triphosphate is broken down 
into adenosine monophosphate* and is 
built up again with energy, some of 
which is generated at the breakdown 
of creatine phosphate. This last process 
causes the excretion of creatinine in the 
urine.® 

Certain investigations in connection 
with progressive muscular dystrophy 
have shown that there is a reduction of 
adenosine triphosphate per gram of 
muscle.® Others!® have found that even 
if there is a reduction of the absolute 
quantity of adenosine triphosphate, at 
the same time there is a relative increase 
when the investigations are based on the 
quantity of fully acid-soluble phospho- 
rus. But this only seems to indicate that 
the creatine and phosphocreatine dis- 
appear more quickly than the adenosine 
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triphosphate. Presumably the essential 
point is that the total content of the 
adenosine triphosphate in the muscles is 
reduced, and that the active muscle mass 
is replaced by fat and connective tissue. 

It is to be expected, consequently, that 
the muscles use less creatine than nor- 
mally, as less is required for the synthe- 
sis of a lesser quantity of adenosine tri- 
phosphate in the muscles. Thus Nevin" 
has shown that the breaking down of 
creatine phosphate is less than normal. 
It has also been learned through iso- 
tope experiments’? that there is a re- 
duced consumption of creatine in striped 
muscle in this disease, and that there is 
an imbalance between the almost nor- 
mal rate of production of creatine and 
the active muscle mass, which shows in 
the occurrence of creatinuria. 

In progressive muscular dystrophy, 
creatinuria is the chemical abnormality 
which has been given special attention. 
However, this sign is not necessarily pa- 
thognomonic of this disease, as it may 
be absent, especially in the early stages.* 
Moreover, creatinuria is found in other 
diseases of muscle and in spinal muscle 
atrophies. Even if creatinuria is not, 
therefore, specific for progressive mus- 
cular dystrophy, the frequent appear- 
ance of this sign and the frequently 
highly raised values have come to be 
regarded as important in the diagnosis 
and research into the pathogenesis of 
the disease.'*"* In the form of muscular 
dystrophy which can be produced in cer- 
tain species of animals through enforced 
vitamin E deficiency and which in essen- 
tial features resembles progressive mus- 
cular dystrophy in man, one could both 
cure and straightaway lessen the creatin- 
uria through the administration of alpha- 
tocopherol.'* 

This effect of vitamin E becomes of 
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special importance for the theory now 
proposed, in that it has been shown that 
this vitamin has a regulating effect on 
adenosinetriphosphatase.’* On the other 
hand, alpha-tocopherol has no effect on 
progressive muscular dystrophy in man, 
nor does it diminish creatinuria,!9 even 
if clinically and morphologically this dis- 
ease otherwise much resembles that form 
of muscular dystrophy which is seen in 
animals having enforced vitamin E de- 
ficiency. 

The above mentioned findings sug- 
gest that the pathogenesis of progressive 
muscular dystrophy is an abnormality in 
the combination between the iron-acto- 
myosin and the adenosine triphosphate, 
which initiates contraction of muscle. 
This causes a decrease in the amount of 
adenosine triphosphate in muscle. The 
condition can either be caused by in- 
herited or acquired factors. 

Thus, the creatinuria in progressive 
muscular dystrophy can be explained 
through the fact that, owing to the re- 
duced amount of adenosine triphosphate, 
the consumption of creatine is reduced. 
The creatinuria in spinal muscle atro- 
phies may be attributed to the lack of 
function of the muscles in these diseases, 
as the consumption of energy and con- 
sequently the consumption of creatine as 
a source of energy are reduced. Corres- 
pondingly it has also been shown that 
there is lessened activity of adenosine- 
triphosphatase in denervated muscles.*° 
This results in an excess of creatine 
which is excreted. 

The theory here advanced may also 
serve to explain why vitamin E has no 
effect on progressive muscular dystro- 
phy in man, even if otherwise this dis- 
ease clinically and morphologically bears 
a strong resemblance to the muscular 


dystrophy which can be produced in cer- 
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tain animal species by means of enforced 
vitamin E deficiency. In spite of their 
great similarity, however, the fundamen- 
tal difference between the two diseases 
is thought to be that progressive muscu- 
lar dystrophy is presumably due to a re- 
duced content of adenosine triphosphate 
in muscle, while the dystrophy in ani- 
mals is supposedly due to a disturbance 
in the functions of the adenosinetriphos- 
phatase. Similarly, Kalckar’ has not 
found any change in the adenosine tri- 
phosphate content in the affected mus- 
cles in animals suffering from vitamin E 
deficiency. 
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Clinical and Laboratory Findings 


in Two Hundred Head Injuries 


Milton H. Kibbe, M.D. 


Two HUNDRED HEAD INJURIES represent- 
ing almost all types of trauma to the 
head were selected at random from 
World War II casualties at Cushing 
General Hospital from June 1944 to Jan- 
uary 1946. These 200 cases were sub- 
divided into open head injuries without 
penetration of the dura, open head in- 
juries with penetration of the dura, and 
closed head injuries, that is, cerebral 
concussion or contusion of the brain 
without gross injury to the skull or pene- 
tration of the dura. It was also noted 
as nearly as possible which lobe or lobes 
of the brain were injured (table 1). 

Injury to the brain in this study was 
due to shell or shrapnel fragments in 
over half of the patients. Direct bullet 
or gunshot wounds of the brain were the 
second most common cause of intracra- 
nial injuries (table 2). 

As accurate a history as possible was 
obtained from each patient and the in- 
formation was checked carefully with 
the overseas medical records or records 
of transfer from other hospitals. Soon 
after admission to the head injury serv- 
ice, each patient had a thorough neu- 


rologic examination, roentgenogram of 
the skull, electroencephalogram, spinal 
puncture, routine urine and blood 
studies, and psychologic tests. After 
these studies were completed, the pa- 
tient was seen in conference with the 
neurosurgeon to determine if any sur- 
gical procedures should be carried out. 
A little over half of the open head in- 
juries required insertion of tantalum 
plates to repair skull defects. At the 
time of the brain operations, the ap- 
pearance of the dura or brain was care- 
fully noted in the operative record. The 
question of removal of retained foreign 
bodies within the brain was weighed 
carefully by both the neurologist and 
the neurosurgeon. The problem of re- 
section of an epileptogenic focus was 
considered only after more accurate 
electroencephalograms under activation 
were done. 

The majority of patients with open or 
penetrating wounds of the skull or brain 
had at least two electroencephalograms. 
Insertion of a tantalum plate over the 
area of brain damage had no effect on 
subsequent recordings. Patients with 
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TABLE 1 
CLASSIFICATION OF HEAD INJURIES ACCORDING TO TYPE AND LOCATION 
Open Non- Open 
Location Penetrating Penetrating Closed Total 

Right frontal 5 11 1 17 

Left frontal 2 11 1 14 

Right temporal 0 6 0 6 

Left temporal a 6 1 11 

Right parietal - 19 7 30 

Left parietal 1 17 8 26 

Right occipital 0 2 3 5 

Left occipital 0 8 3 11 

TOTAL 16 80 24 120 
BILATERAL 

Frontal 0 5 0 5 

Temporal 0 0 0 0 

Parietal 0 3 0 3 

Occipital 0 6 10 

TOTAL 0 12 6 18 
Mu tipce Lopar 

Right frontotemporal 0 0 0 0 

Left frontotemporal 1 0 0 1 

Right frontoparietal 0 + 0 4 

Left frontoparietal 1 4 0 5 

Right temporoparietal 0 3 3 6 

Left temporoparietal 0 2 3 5 

Right parietooccipital 1 3 0 - 

Left parietooccipital 1 6 0 7 

Right frontoparietooccipital 0 2 0 2 

Left frontoparietooccipital 0 0 0 0 

TOTAL 24 6 4 
Cerebral concussion 

group (non-focal) 0 0 28 28 

Tora. 20 116 64 200 
TABLE 2 
MODE OF INJURY TO THE HEAD 
Head Injury 
OPEN CLOSED 
Non-penetrating Penetrating Total 
Shell or shrapnel fragment 11 90 9 110 
Buliet wound + 22 4 30 
Shell or mine explosion 0 0 18 18 
Auto or plane accident 3 2 17 22 
Falling object 2 1 6 9 
Fall of the patient 0 1 10 11 
Tora. 20 116 64 200 
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normal electroencephalograms were not 
repeated, but all borderline records were 
rechecked. Many patients were on small 
doses of phenobarbital, but this did not 
seem to change the records and was not 
withheld before the electroencephalo- 
grams were made. 

The clinical factors studied in relation- 
ship to the cerebral trauma included the 
duration of unconsciousness, neurologic 
signs, electroencephalographic findings, 
mental changes, epileptiform seizures, 
aphasia, degree of brain damage, head- 
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aches and dizziness, and disposition. 
The degree of impairment under each 
of these clinical factors was graded as 
0—no change; 1—slight change; 2— 
moderate change; and 3 — severe change 
(table 3). 
PART 1 — CLINICAL AND LABORATORY 
FINDINGS ACCORDING TO REGION OF 
THE BRAIN INJURED 
For the sake of brevity and to avoid 
burdening the reader with a great deal 
of statistical figures, only the results of 
the greatest degree of clinical and lab- 


TABLE 3 
CLINICAL FACTORS AND THE DEGREE OF IMPAIRMENT 
1. Duration of unconsciousness None Less than 1 to 24 Over 24 
1 hour hours hours 
2. Neurologic signs None Mild Moderate Severe 
3. Electroencephalographic findings Normal Slow wave Slow wave Slow wave 
focus (5- focus (2- focus (0.5 
7.5 per 5 per to 2 per 
second) second) second) 
4. Spinal fluid total protein 0-25mg.% 25-30mg.% 30-40mg.% Over40mg.% 
Normal Doubtful Slightly Definitely 
abnormal abnormal 
5. Mental changes No change Mild changes Moderate Severe 
changes changes 
6. Epileptiform seizures None Minor spells Jacksonian Grand mal or 
(blackouts) seizures generalized 
seizures 
7. Aphasia None Temporary Moderate Severe 
%. Degree of brain damage None or Contusion of Penetration Severe 
mild con- brain of brain laceration 
cussion without of brain 
foreign with 
body or retained 
presence of foreign body 
subdural 
hematoma 
9. Headaches and dizziness None Mild Moderate Severe 
10. Disposition Full duty Limited duty Discharged Discharged 
to own to 
care veterans’ 


hospital 
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oratory findings under each heading of 
open nonpenetrating, open penetrating, 
or closed injuries will be given. 


OPEN NONPENETRATING INJURIES 
(20 CASES) 


Frontal Lobe Injuries 
(right—5 cases, left—2 cases) 

Some degree of unconsciousness oc- 
curred in 80 per cent of right frontal 
lobe injuries, but only 20 per cent were 
unconscious more than 24 hours. Neu- 
rologic findings were not present to any 
severe degree in frontal lobe injuries. 
Moderately severe electroencephalo- 
graphic findings were present in two 
cases or 40 per cent of right frontal 
lobe injuries. There was an equal dis- 
tribution of doubtful, slightly abnormal, 
and definitely abnormal spinal fluid total 
protein changes in right-sided injuries, 
whereas 50 per cent of the left frontal 
injuries had slightly abnormal spinal 
fluid total proteins. Three cases or 60 
per cent of the right-sided lesions had 
mild mental changes. No epileptic seiz- 
ures, aphasia, or severe brain damage 
was found in patients with frontal lobe 
injuries. Mild headaches and dizzy spells 
were complained of in two of the right 
frontal injury cases and in all of those 
with left frontal injuries. 

All patients with open non-penetrat- 
ing frontal lobe injuries were discharged 
in their own custody. 

Left Temporal Lobe Injuries 
(4 cases) 

Three of these cases were unconscious 
under one hour. Only one case (25 per 
cent) showed moderately severe neuro- 
logic or electroencephalographic find- 
ings. Three cases or 75 per cent had a 
slightly abnormal spinal fluid total pro- 
tein findings. No severe or moderate 
mental changes or epileptic seizures were 
present in left temporal lobe injuries. 
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Severe aphasia was present in one case 
and mild aphasia in one case of left tem- 
poral injury. All of these cases were 
classified as cerebral contusions. Half of 
the cases had mild headaches and dizzy 
spells. All four cases were discharged 
in their own custody. 


Parietal Lobe Injuries 
(right—4 cases, left—1 case) 

One of the four right parietal lobe in- 
juries and the one case of left parietal 
injury were unconscious more than 24 
hours. Moderately severe neurologic 
changes were present in only half of the 
right parietal lobe injuries. Two cases 
of right parietal injury showed severe 
and one case had moderate electroen- 
cephalographic changes. The left pari- 
etal lobe injury had moderate slow wave 
foci. In regard to spinal fluid total pro- 
teins, one case of right parietal area dam- 
age had definitely abnormal changes, 
whereas the left-sided injury had a 
doubtful spinal fluid total protein. Mild 
mental changes and moderate aphasia 
were present in only one case of the 
four right parietal lobe injuries. Two of 
the right-sided injuries had grand mal 
epileptic seizures, and the left parietal 
lobe injury had jacksonian seizures. All 
the parietal lobe injuries had cerebral 
contusions. The majority of the parietal 
lobe injuries complained of mild head- 
aches and dizzy spells. Only one case 
of a right parietal lesion was free of 
symptoms. All parietal lobe injuries were 
discharged in their own custody. 


Multilobar Injuries (4 cases) 


All cases were unconscious under one 
hour. Moderately severe neurologic find- 
ings were present only in the left fronto- 
temporal injury. In regard to electro- 
encephalographic findings, the left fron- 
totemporal and left frontoparietal in- 
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juries showed moderately severe slow 
wave foci. The left parietooccipital in- 
jury revealed a definitely abnormal spin- 
al fluid total protein. The left fronto- 
temporal injury had a slightly abnormal 
spinal fluid total protein. No mental 
changes or epileptic seizures were pres- 
ent in this group. Mild aphasia was 
present only in the left frontotemporal 
area injury. All multilobar injuries were 
classified as having cerebral contusions. 
The left frontotemporal and left fronto- 
parietal injuries complained of moder- 
ately severe headaches and dizzy spells. 
All multilobar open nonpenetrating in- 
juries were discharged in their own cus- 
today. 

The most significant indications of the 
degree of cerebral damage in the open 
nonpenetrating brain injuries appeared 
to be as follows: Disposition (100 per 
cent), spinal fluid total proteins (85 per 
cent), duration of unconsciousness (80 
per cent), degree of brain damage (75 
per cent), headaches and dizzy spells 
(60 per cent), slow wave foci (55 per 
cent), neurologic findings (50 per cent), 
mental changes (25 per cent), aphasia 
(20 per cent), and epilepsy (15 per 
cent). 

OPEN PENETRATING INJURIES 

(116 CASES) 

Frontal Lobe Injuries 
(right—11 cases, left—11 cases) 

Three out of 11 cases (27 per cent) 
of either right or left frontal lobe in- 
juries were unconscious one to 24 hours. 
One case, or 9 per cent of the left 
frontal injuries, was unconscious more 
than 24 hours. One case of right frontal 
and one case of left frontal lobe injuries 
had severe neurologic findings. Three 
of the left frontal injuries had moderate 
neurologic findings, but only one case 
of the right-sided injuries had moder- 


ately severe neurologic signs. 

Severe electroencephalographic find- 
ings were present in one case or 9 per 
cent of the right frontal injuries, and 
four cases or 36 per cent of the left-sided 
injuries. Moderately severe slow wave 
foci were seen in seven cases (64 per 
cent) of right frontal and five cases (46 
per cent) of left frontal lobe injuries. 
Definitely abnormal spinal fluid total 
proteins were present to a fairly equal 
degree in this group: five right frontal 
(46 per cent) and six left frontal (55 
per cent). Slightly abnormal total pro- 
teins were present in two left frontal 
injuries and two right frontal injuries 
(18 per cent). 

One case of right frontal injury had 
severe mental changes. Moderately se- 
vere mental changes were seen in only 
one case of left frontal lobe injury. 
Minor or petit mal spells were present 
in three cases or 27 per cent of right 
frontal and one case or 9 per cent of 
left frontal injuries. Jacksonian seizures 
were present in one of the left frontal 
injuries. Two cases or 18 per cent of 
the left frontal lobe injuries had severe 
aphasia, and only one case or 9 per cent 
of either left- or right-sided injuries had 
moderate aphasia. 

The left frontal injuries showed the 
greatest amount of brain laceration with 
retained foreign bodies (five cases or 45 
per cent). About twice as many patients 
with right frontal injuries than with 
left frontal lobe injuries complained of 
moderately severe headaches and dizzy 
spells. It is interesting to note that no 
severe headaches or dizzy spells were 
present in this group despite rather se- 
vere brain damage. One of the patients 
with a right frontal lobe injury was sent 
to a veterans hospital for further care, 
and the remaining cases were discharged 
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in their own custody. 


Temporal Lobe Injuries 
(right—6 cases, left—6 cases) 


Two of the left temporal and one of 
the right temporal lobe injuries were 
unconscious more than 24 hours. One- 
half of the right temporal injuries were 
unconscious one to 24 hours, whereas 
only one case (17 per cent) of left tem- 
poral area injury was unconscious to this 
degree. Three of the left temporal and 
one of the right temporal lobe injuries 
had severe neurologic findings. One case 
or 17 per cent of the right-sided lesions 
and two cases or 33% per cent of the 
left-sided injuries had moderately severe 
neurologic signs. 

Severe slow wave foci were about 
twice as frequent in right temporal as 
in left temporal lobe injuries, 33% per 
cent and 17 per cent respectively. Mod- 
erately severe electroencephalographic 
changes were present in one-half of left- 
sided injuries and one-third of right- 
sided injuries. More definitely abnor- 
mal spinal fluid total protein changes 
were seen in left temporal than in right 
temporal lobe injuries. However, one- 
third of the right temporal lobe injuries 
showed slightly abnormal total protein 
changes. 

Only the left temporal injuries pro- 
duced either severe or moderate mental 
changes. Two of the right temporal in- 
juries and one of the left temporal in- 
juries had grand mal epilepsy. The re- 
maining temporal lobe injuries had no 
epileptic seizures. 

Severe aphasia was present in one-half 
of the left temporal lobe injuries. The 
degree of brain laceration with retained 
foreign bodies was slightly greater in the 
left than in the right temporal injuries; 
three and two cases, respectively. One 


case each of the right or left temporal 
lobe injuries complained of moderately 
severe headaches and dizzy spells. One 
patient with a right temporal lobe injury 
was sent to a veterans hospital. The re- 
maining cases were discharged in their 
own custody. 


Parietal Lobe Injuries 
(right—19 cases, left—17 cases) 

Three patients with right and three 
with left parietal lobe injuries were un- 
conscious more than 24 hours (16 per 
cent and 18 per cent). However, about 
twice as many right parietal (seven 
cases) as left parietal injuries (three 
cases ) were unconscious from one to 24 
hours. There was a fairly equal distri- 
bution of severe neurologic findings in 
this group; four cases or 21 per cent for 
right parietal, and four cases or 24 per 
cent for left parietal lobe injuries. Mod- 
erately severe neurologic changes were 
seen in seven of the right parietal (37 
per cent) and six of the left parietal in- 
juries (35 per cent). 

Fairly equal degrees of severe elec- 
troencephalographic changes were also 
present in this group; nine cases or 47 
per cent of the right parietal, and seven 
cases or 41 per cent of the left parietal 
injuries. Eight right parietal (42 per 
cent) and eight left parietal injuries 
(47 per cent) revealed moderate slow 
wave foci. 

Spinal fluid total protein changes were 
also present to surprisingly equal de- 
grees, with definitely abnormal findings 
in six cases or 32 per cent of right and 
six cases or 35 per cent of left parietal 
lobe injuries. Slightly abnormal spinal 
fluid total proteins were present to a 
fairly equal degree in right and left pa- 
rietal injuries (36 per cent and 35 per 
cent). 
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A severe mental change was found 
in one case (5 per cent) of right pa- 
rietal injury. Moderately severe mental 
changes were present in two cases of 
right and one case of left parietal lobe 
injuries. Six cases or 32 per cent of the 
right parietal injuries, and two cases or 
17 per cent of the left parietal injuries 
had grand mal epileptic seizures. The 
right motor cortex injuries had one case 
of jacksonian and minor seizures respec- 
tively, where as left motor cortex in- 
juries had two cases or 12 per cent of 
jacksonian and no petit mal seizures. 

Severe aphasia was present in four 
cases or 24 per cent of left parietal lobe 
injuries, and three cases or 18 per cent 
had moderate aphasia. Severe aphasia 
occurred in only one of the right pari- 
etal lobe injuries. Brain laceration with 
retained foreign bodies was present in 
about twice as many right parietal le- 
sions as left parietal lobe injuries. Mod- 
erate headaches and dizzy spells were 
seen in three cases or 16 per cent of 
right parietal, and four cases or 24 per 
cent of left parietal lobe lesions. Four 
patients with right parietal lobe injuries 
(21 per cent) and one with left parietal 
lobe injuries (6 per cent) were sent to 
veterans hospitals. The rest were dis- 
charged in their own custody. 


Occipital Lobe Injuries 
(right—2 cases, left—8 cases) 


Three cases or 37.5 per cent of the left 
occipital injuries were unconscious more 
than 24 hours. One-half of the right oc- 
cipital injuries had only mild degrees of 
unconsciousness. One case of the right 
and five cases (6 per cent) of the left 
occipital lobe lesions showed only mild 
neurologic findings. Three of the left- 
sided injuries had severe slow wave 
foci, and five cases had moderate elec- 
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troencephalographic findings. One-half 
of those with right-sided lesions had 
moderate electroencephalographic ab- 
normalities. 

Exactly one-half of both right and left 
occipital lobe injuries had definitely ab- 
normal spinal fluid total proteins. Left 
occipital lesions also had three cases or 
37.5 per cent of slightly abnormal total 
protein findings. Moderately severe men- 
tal changes were present in 50 per cent 
of right occipital lobe injuries and only 
one case or 12.5 per cent of left-sided 
injuries. Only one patient with a left 
occipital lobe lesion had jacksonian 
seizures. 

Mild degrees of aphasia were seen in 
one-half of right and one-quarter of left 
occipital lesions, probably due to rather 
extensive brain contusion and edema. 
One case or 50 per cent of the right 
occipital injuries had brain laceration 
with retained foreign bodies, and three 
cases or 37.5 per cent of left occipital 
area injuries had such findings. 

Only mild degrees of headaches and 
dizzy spells were seen in this type of 
injury, but they were twice as common 
in right as in left occipital injuries. One 
case of left occipital lobe injury was re- 
turned to full duty. The remaining pa- 
tients were discharged into their own 
custody. 


Bilateral Injuries (frontal—5 cases, 
parietal—3 cases, and occipital—4 cases) 


Of those with bilateral injuries, 66% 
per cent of parietal, 60 per cent frontal, 
and 25 per cent occipital injuries were 
unconscious more than 24 hours. Un- 
consciousness of one to 24 hours was 
fairly equally distributed in this group. 
All the bilateral parietal injuries had 
severe neurologic findings, whereas only 
one case or 20 per cent of bilateral 
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frontal injuries had severe neurologic 
changes. One-quarter of the bilateral 
occipital injuries had moderate neuro- 
logic findings. 

Of those with bilateral frontal injuries, 
40 per cent had either severe (two cases) 
or moderate (two cases) electroenceph- 
alographic abnormalities. All of the bi- 
lateral parietal and one-fourth of the 
bilateral occipital injuries had moder- 
ate slow wave foci. One-half of the bi- 
lateral occipital injuries had normal elec- 
troencephalograms. Three cases or 60 
per cent of bilateral frontal and 50 per 
cent of bilateral occipital injuries re- 
vealed definitely abnormal spinal fluid 
total proteins. Slightly abnormal pro- 
tein changes were seen in one frontal, 
one parietal, and two occipital bilateral 
lesions. 

Interestingly enough, severe mental 
changes were seen in fairly equal de- 
grees in bilateral injuries (one case 
each). One-half of the bilateral occipi- 
tal lesions had moderately severe mental 
changes. Only one case out of five of 
the bilateral frontal injuries had grand 
mal seizures. Two of the occipital le- 
sions had minor spells. 

One case or 20 per cent of bilateral 
frontal, and one case or 25 per cent of 
bilateral occipital injuries had severe 
aphasia. Brain laceration with retained 
foreign bodies was present in 60 per cent 
of bilateral frontal and 25 per cent of 
bilateral parietal injuries. 

Moderate headaches and dizzy spells 
were seen in one frontal and two occipi- 
tal bilateral injuries. Two-thirds of those 
with bilateral parietal injuries had only 
mild symptoms. Veterans Administra- 
tion hospitals received one of the bilat- 
eral frontal injuries, two bilateral pari- 
etal injuries, and one bilateral occipital 
lobe injury. The other cases were dis- 


charged in their own custody. 
Multilobar Injuries (24 cases) 

Two-thirds of right parietooccipital, 
one-half of right frontoparietooccipital, 
one-third of right temporoparietal and 
left parietooccipital, and one-quarter of 
frontoparietal injuries were unconscious 
more than 24 hours. Unconsciousness of 
one to 24 hours was seen in all left tem- 
poroparietal injuries, one case or 17 per 
cent of left parietooccipital, one right 
frontoparietal, and one left frontopari- 
etal injury (25 per cent) were uncon- 
scious one to 24 hours. Three out of 
four cases of right frontoparietal injury 
were unconscious under one hour. 

Severe neurologic findings were pres- 
ent in three-quarters of the left fronto- 
parietal, two-thirds of the right temporo- 
parietal, one-half of right frontoparieto- 
occipital, and one-quarter of right fron- 
toparietal injuries. Two-thirds of the 
right parietooccipital and left parieto- 
occipital injuries had moderately severe 
neurologic findings. One-half of the left 
temporoparietal and one-fourth of the 
right frontoparietal and left frontopari- 
etal injuries also showed moderately se- 
vere neurologic findings. 

All of the right frontoparietooccipital, 
two-thirds of the right parietooccipital, 
one-half of the right frontoparietal, one- 
third of the right temporoparietal and 
left parietooccipital, and one-quarter of 
the left frontoparietal injuries had severe 
electroencephalographic changes. Mod- 
erate slow wave foci were present in all 
left temporoparietal, four out of six of 
the left parietooccipital, one-half of the 
left frontoparietal, and one out of three 
of the right temporoparietal and right 
parietooccipital injuries. The only nor- 
mal electroencephalograms were seen in 
one case of left frontoparietal injury and 
one case of right temporoparietal injury. 
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Definitely abnormal spinal fluid total 
proteins were present in all the right 
frontoparietooccipital injuries, two-thirds 
of left parietooccipital and right parieto- 
occipital injuries, one-half of left fronto- 
parietal and left temporoparietal injuries, 
and one-quarter of the right frontopari- 
etal lesions. One-half of the left fronto- 
parietal, one-third of right temporopa- 
rietal and right parietooccipital, one- 
quarter of right frontoparietal, and one- 
sixth of left parietooccipital injuries had 
slightly abnormal spinal fluid total pro- 
teins. The remaining multilobar pene- 
trating injuries had doubtful or normal 
total proteins in the spinal fluid. 

Severe mental changes were seen in 
one-half of the left temporoparietal and 
right frontoparietooccipital, and one- 
sixth of the left parietooccipital injuries. 
Moderately severe mental impairment 
was present in one-half of right fronto- 
parietal, one-third of right parietooccipi- 
tal, and one-fourth of the left fronto- 
parietal injuries. 

One case out of three of the right tem- 
poroparietal and one case out of six of 
the left parietooccipital injuries had 
grand mal seizures. Jacksonian spells 
were present in one-half of the left tem- 
poroparietal injuries, and minor spells 
were seen in one-third of the right pa- 
rietooccipital injuries. 

Severe aphasia was present in one- 
half of the left temporoparietal, one- 
third of the right temporoparietal and 
left parietooccipital, and one-quarter of 
the left parietooccipital injuries. Mod- 
erate aphasia was observed in 75 per 
cent of left frontoparietal and 50 per 
cent of right frontoparietal injuries. The 
fairly high degree of aphasia occurring 
in right-sided lesions could probably be 
explained only on the basis of wide- 
spread edema and contusion to the left 
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as well as the right side of the brain, 
assuming these patients were all right 
handed. 

Brain lacerations with retained foreign 
bodies were found in all right fronto- 
parietooccipital, two-thirds of the right 
parietooccipital and left parietooccipital, 
one-half of the left temporoparietal, and 
one-quarter of the right frontoparietal 
lobe injuries. 

No severe headaches or dizzy spells 
were complained of in the multilobar 
penetrating injuries. Moderate head- 
aches and dizzy spells were seen in all 
left temporoparietal, two-thirds of the 
left parieto-occipital, one-quarter of the 
right frontoparietal and left frontopari- 
etal injuries. 

One of the four left frontoparietal and 
one of the six left parietooccipital in- 
juries were sent to veterans hospitals. 
The remaining patients in this group 
were sent home in their own custody. 

Indications of the severity of cerebral 
injury in the open penetrating head in- 
juries appeared to be as follows: Degree 
of brain damage (100 per cent), dispo- 
sition (99 per cent), electroencephalo- 
graphic abnormalities (87 per cent), 
abnormal spinal fluid total proteins (83 
per cent), duration of unconsciousness 
(75 per cent), neurologic findings (73 
per cent), headaches and dizzy spells, 
(64 per cent), mental changes (46 per 
cent), aphasia (36 per cent), and epi- 
leptic seizures (24 per cent). 


CLOSED HEAD INJURIES 
(64 CASES) 


Frontal Injuries 
(right—1 case, left—1 case) 

Only the one case of a right frontal 
injury was unconscious under one hour. 
No abnormal neurologic electroencepha- 
lographic findings were present in closed 
frontal injuries. The right frontal injury 
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had a definitely abnormal spinal fluid 
total protein and the left frontal injury 
had a slightly abnormal total protein. 
No mental changes, epileptic seizures, 
or aphasia were seen in this group. Both 
of these frontal injuries had mild contu- 
sions and both complained of moderate 
headaches and dizzy spells. Both were 
discharged in their own custody. 


Left Temporal Injury (1 case) 

This case was unconscious over 24 
hours, but had no abnormal neurologic 
or electroencephalographic findings. The 
spinal fluid total protein was definitely 
abnormal. No mental changes, epileptic 
seizures, Or aphasia were present in this 
case. This patient had moderate head- 
aches and dizzy spells, and was sent 
home in his own custody. 


Parietal Injuries 
(right—7 cases, left—8 cases) 

Two cases or 29 per cent of the right 
parietal injuries were unconscious more 
than 24 hours, and two cases or 25 per 
cent of the left parietal injuries were 
unconscious one to 24 hours. Severe 
neurologic and electroencephalographic 
findings were present to an equal degree 
in right and left parietal injuries (14 per 
cent). Two cases or 29 per cent of the 
right parietal and one case or 13 per 
cent of the left parietal injuries had 
moderate neurologic signs. Three out of 
seven of the right-sided lesions (43 per 
cent) and one-half of the left-sided in- 
juries had moderately severe electroen- 
cephalographic changes. 

Spinal fluid total proteins were defi- 
nitely abnormal in four cases or 57 per 
cent of right parietal injuries and in 
four cases or 50 per cent of left parietal 
lesions. Slightly abnormal spinal fluid 
changes were also seen in two cases or 
29 per cent of right parietal injuries. 
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Severe mental changes were present in 
one case or 14 per cent of right parietal 
injuries. One-eighth of the left-sided 
injuries showed only moderate mental 
impairment. 

No epileptic seizures were present in 
right parietal injuries, but one out of 
eight of the left parietal injuries had 
minor seizures. Moderately severe apha- 
sia was seen in one-eighth of the left 
parietal injuries. 

One case or 14 per cent of the right 
parietal injuries had a subdural hemato- 
ma, and six cases or 86 per cent had 
moderately severe or mild contusions. 
Three-quarters of the left parietal in- 
juries had moderate or mild contusions. 

Moderately severe headaches and diz- 
zy spells were present in three cases or 
43 per cent of the right parietal injuries, 
whereas the remaining parietal lobe 
closed injuries had either mild or no 
headaches and dizzy spells. All the cases 
in this group were discharged in their 
own custody. 


Occipital Lobe Injuries 
(right—3 cases, left—3 cases) 

All occipital lobe closed injuries were 
unconscious less than one hour and only 
the right occipital injuries had mild neu- 
rologic findings. 

Mild electroencephalographic changes 
were present in only one-third of the 
left occipital injuries. One-third of the 
right occipital and two-thirds of the left 
occipital injuries had definitely abnormal 
spinal fluid total proteins. The remain- 
ing one-third of the left occipital in- 
juries had slightly abnormal spinal fluid 
changes. Only one of the three left oc- 
cipital injuries had mild mental changes. 
No epileptic seizures or aphasia were 
present in the closed occipital injuries. 

Very little evidence of brain damage 
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was seen in the closed occipital lobe in- 
juries. One-third of the right occipital 
area injuries complained of severe head- 
aches and dizzy spells. The remaining 
cases all had mild headaches and dizzy 
spells. All these cases were returned to 
full duty. 

Bilateral Occipital Injuries (6 cases) 

One-third of these cases were uncon- 
scious more than 24 hours, one-sixth 
were unconscious one to 24 hours, and 
one-third were unconscious less than 
one hour. One out of six of these cases 
had moderate and two out of six cases 
had mild neurologic findings. Severe or 
mild electroencephalographic changes 
were present in one out of six cases 
(17 per cent). 

Two-thirds of the bilateral occipital 
injuries had definitely abnormal spinal 
fluid total proteins. One-half of these 
cases had mild mental changes. No epi- 
leptic seizures or aphasias were present. 

Moderately severe or mild contusions 
were found in two-thirds of the bilateral 
occipital injuries. Five cases or 83 per 
cent of these cases had moderate head- 
aches and dizzy spells. All bilateral oc- 
cipital closed injuries were discharged 
into their own custody. 


Temporoparietal Injuries 
(right—3 cases, left—3 cases) 

Two-thirds of the right temporopari- 
etal injuries and one-third of the left 
temporoparietal closed injuries were un- 
conscious one to 24 hours. Only mild 
neurologic findings were present in one- 
third of the right temporoparietal and 
two-thirds of the left temporoparietal 
injuries. 

Severe slow wave foci were present 
in the electroencephalogram of one right 
temporoparietal and left temporoparietal 
injury. One-third of the right temporo- 


parietal and two-thirds of the left tem- 
poroparietal injuries had moderate elec- 
troencephalographic abnormalities. Ex- 
actly the same number of definitely ab- 
normal and slightly abnormal spinal fluid 
total proteins were present in this group 
as was found for the electroencephalo- 
graphic changes. 

Moderately severe mental changes 
were found in one-third of the right and 
left temporoparietal injuries. No epilep- 
tic seizures were present in either group. 

Severe aphasia was found only in the 
left temporoparietal injuries. All cases 
of either right or left temporoparietal 
closed injuries had moderately severe or 
mild contusions. 

Two-thirds of the right temporopari- 
etal injuries and one-third of left tempo- 
roparietal injuries complained of severe 
headaches and dizzy spells. One-third 
of the left temporoparietal injuries also 
complained of moderate headaches and 
dizzy spells. All of these cases were dis- 
charged in their own custody. 


General Closed Group (28 cases) 

One-fourth of this group were uncon- 
scious less than one hour. Four cases 
or 14 per cent had either moderate or 
mild neurologic findings. Moderately 
severe slow wave foci were preseat in 
only two of the 28 cases in this group 
(7 per cent). 

Ten cases or 36 per cent of the gen- 
eral closed group had definitely abnor- 
mal and five cases or 18 per cent had 
slightly abnormal spinal fluid total pro- 
teins. Mild mental impairment was pres- 
ent in about 36 per cent of cases. 

Grand mal or jacksonian seizures were 
present in two cases or 7 per cent of 
this group. Only 4 per cent had mild 
aphasia. 

Three cases or 11 per cent of the gen- 
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eral closed group were classified as hav- 
ing moderately severe contusions, and 
the remaining 25 cases (89 per cent) 
had moderate or mild concussions. Four- 
teen cases or 50 per cent of this group 
had severe and 12 cases or 43 per cent 
had mild headaches and dizzy spells. 
Three cases (11 per cent) were returned 
to limited duty and the remaining 25 
(89 per cent) were discharged into their 
own custody. 

The most significant clinical and lab- 
oratory findings indicative of cerebral 
damage in the closed head injury group 
were: headaches and dizzy spells (92 
per cent), disposition (91 per cent), spinal 
fluid total proteins (84 per cent), dura- 
tion of unconsciousness (56 per cent), 
neurologic findings (45 per cent), brain 
damage (45 per cent), electroencephalo- 
graphic findings (36 per cent), mental 
changes (34 per cent), aphasia (8 per 
cent), and epileptic seizures (3 per cent). 


PART 2— RELATIONSHIP BETWEEN 
CLINICAL AND LABORATORY FINDINGS 


The second objective of this study was 
to determine the relationship between 
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duration of unconsciousness, neurologic 
findings, electroencephalographic _find- 
ings, spinal fluid total proteins, mental 
changes, epileptic seizures, aphasia, de- 
gree of brain damage, headaches and 
dizzy spells, and disposition. The num- 
ber of abnormal cases and the combined 
direct ratio of these abnormal findings 
are given in table 4 for the open non- 
penetrating injuries, table 5 for the open 
penetrating injuries, and table 6 for the 
closed head injuries. 

Since we are dealing with the simple 
direct ratio between two numbers, the 
closest positive relationship would be 
1:1, 2:2, and so on. Expressed as a whole 
number, the direct ratio would be the 
first number divided by the second num- 
ber. The most perfect relationship, there- 
fore, would be the number one. In this 
study the letter R is used to signify this 
ratio. A ratio of from 0.7 to 1.3 was con- 
sidered to be evidence of positive cor- 
relation between two findings involved. 
Only ratios coming within this range 
will be discussed in order to conserve 
space and time. 


TABLE 4 


RELATIONSHIP BETWEEN ABNORMAL CLINICAL AND LABORATORY FINDINGS IN OPEN NON- 
PENETRATING HEAD INJURIES (20 CASES) 


No. 
Abnormal 1 2 z 4 $ 6 7 8 9 10 
Cases 16 10 i 17 B 3 4 15 12 20 
1. Duration unconsciousness 16 16 1.5 32 4 8 
2. Neurologic findings 10 63 2 $3 
3. EEG findings 11 69 1.1 22 & 
4. Spinal fluid protein 3 $7 «43 ts -85 
5. Mental changes 5 31 5 
6. Epileptic seizures 3 3 
7. Aphasia + a 6 ae a 
8. Degree brain damage 15 15 ts 3.8 1.3 -75 
9. Headaches, dizzy spells 12 75 12 = «1.1 3 8 6 
% Abnormality 80 50 55 85 25 15 20 75 60 ~=:100 
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RELATIONSHIP OF ABNORMAL CLINICAL 
AND LABORATORY FINDINGS IN OPEN NON- 
PENETRATING HEAD INJURIES (TABLE 4) 

There were no severe neurologic find- 
ings, mental changes, or headaches and 
dizziness in this group of 20 open non- 
penetrating head injuries. The greatest 
severity of brain damage was classified 
as contusion of the brain. All cases in 
this group were discharged in their own 
custody. 

The closest relationship between the 
duration of unconsciousness and other 
findings was seen in the degree of brain 
damage (R = 1.1), the spinal fluid total 
protein (R = .94), headaches and dizzy 
spells (R=1.3), and the disposition 
(R=58). 

The nearest relationship was present 
between abnormal neurologic findings 
and abnormal electroencephalographic 
changes (R = .99). A fairly positive ratio 
existed between neurologic findings and 
the headaches and dizzy spells (R=.83). 

A fairly close relationship existed be- 
tween electroencephalographic findings 
and neurologic abnormalities (R = 1.1). 
When electroencephalographic findings 
were compared to the headaches and 
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dizzy spells, the ratio was .92. The ratio 
of electroencephalographic findings to 
the degree of brain damage was .73 and 
to the duration of unconsciousness .69. 

There was a fairly close relationship 
between the spinal fluid total protein 
and the duration of unconsciousness and 
degree of brain damage (R = 1.1). An- 
other fairly positive ratio existed be- 
tween the spinal fluid total protein and 
the disposition (R = .85). 

The only close relationship seen be- 
tween the degree of mental changes and 
other findings was in aphasia (R = 1.3). 

No significantly close relationship ex- 
isted between epileptic seizures and any 
of the other clinical or laboratory find- 
ings except aphasia (R=.75). The 
presence of aphasia did not seem to have 
a positive relationship with any other 
factors studied except epilepsy (R = .8) 
and mental changes (R = 1.3). 

There was a fairly close correlation 
between the degree of brain damage 
and the duration of unconsciousness 
(R = .94), the spinal fluid total protein 
(R= .89) and the electroencephalo- 
graphic findings (R= 1.3), headaches 


TABLE 5 
RELATIONSHIP BETWEEN ABNORMAL CLINICAL AND LABORATORY FINDINGS IN OPEN 
PENETRATING HEAD INJURIES (116 CASES) 


No. 
Abnormal 1 2 3 f Ef 6 7 8 9 10 
Cases 87 85 Ss 2 
1. Duration unconsciousness 87 16 73 12 89 
2. Neurologic findings 85 -98 84 £89 16 3 2 we ta 86 
3. EEG findings 101 1.1 1.2 1.1 iS 24 2 86 1.4 1.02 
4. Spinal fluid protein 9% -95 34 83 1.3 -97 
5. Mental changes 53 61 6.2 ae 55 19 
6. Epileptic seizures 28 we a 2 
8. Degree brain damage MS G2. 38. 62 22 42 16 1.2 
9. Headaches, dizzy spells 73 72 % 14 26 17 63 
10. Disposition 9 in 12 3 1438 19 34 24 85 1.4 
% Abnormality 75 73 87 83 46 24 36 = 100 64 99 
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and dizzy spells (R = 1.3), and the dis- 
position (R= .75). 

A positive relationship existed between 
headaches and dizzy spells and electro- 
encephalographic findings (R=1.1). 
The ratio of headaches and dizzy spells 
to neurologic findings was 1.2, and to 
the degree of brain damage. 0.8. There 
was also a fairly close relationship of 
these symptoms to the duration of un- 
consciousness (R = .75). 

All cases of open nonpenetrating in- 
juries were discharged in their own cus- 
tody, since they were not considered 
well enough to return to full or limited 
duty or not disabled enough to be sent 
to a veterans hospital. The closest rela- 
tionship between the disposition and 
other findings was in the degree of brain 
damage (R= 1.3) and the duration of 
unconsciousness (R = 1.3). 

From this data it is concluded that 
the closest correlations with other find- 
ings in the open nonpenetrating head 
injuries were present in the degree of 
brain damage, headaches and dizzy 
spells, spinal fluid total protein, electro- 
encephalographic findings, and the dura- 
tion of unconsciousness. 


RELATIONSHIP OF ABNORMAL CLINICAL 
AND LABORATORY FINDINGS IN OPEN 
PENETRATING HEAD INJURIES (TABLE 5) 


The duration of unconsciousness had 
significantly close relationships to the 
neurologic findings (R = 1.02), the spinal 
fluid total protein (R= 92), disposi- 
tion (R = .89), electroencephalographic 
findings (R = .86), degree of brain dam- 
age (R = .75), and headaches and dizzy 
spells (R=1.2). The neurologic find- 
ings had nearly the same positive rela- 
tionship to other clinical and laboratory 
findings as the duration of unconscious- 
ness. 

There was a fairly close relationship be- 
tween abnormal electroencephalographic 
findings and the disposition (R = 1.02), 
duration of unconsciousness (R = 1.1), 
spinal fluid total protein (R = 1.1), neu- 
rologic findings (R = 1.2), and the de- 
gree of brain damage. 

The spinal fluid total protein changes 
had nearly the same positive relationship 
to the other findings as the duration of 
unconsciousness, except that there was 
a slightly closer relationship between the 
spinal fluid total protein and electroen- 
cephalographic findings (R = .95). 


TABLE 6 
RELATIONSHIP BETWEEN ABNORMAL CLINICAL AND LABORATORY FINDINGS IN CLOSED 
HEAD INJURIES (64 CASES) 


No. 
Abnormal 1 2 3 4 . 7 8 9 10 
1. Duration unconsciousness 36 3... Sf 6 1.2 61 62 
2. Neurologic findings 29 81 1.3 13. 49S 
3. EEG findings 23 64 .79 42 104 76 3.8 
4. Spinal fluid protein 24 18 9 1.8 
5. Mental changes 22 6 Al 73° 
8. Degree brain damage 29 81 1.2 
9. Headaches, dizzy spells 2 36 32° Ter 1,02 
10. Disposition 25 44 Ws 98 
% Abnormality 56 45 36 84 34 3 8 45 2m Fi 
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The only significantly close relation- 
ship found in the mental changes was 
between this factor and headaches and 
dizzy spells (R =.73) and aphasia (R = 
1.3). There was no positive relationship 
between epileptic seizures and the other 
clinical or laboratory findings in the 
open penetrating head injuries. 

Aphasia showed a close relationship 
to mental changes (R= .79). The de- 
gree of brain damage had significantly 
close relationships to electroencephalo- 
graphic findings (R= 1.1), spinal fluid 
total protein (R= 1.2), disposition (R = 
1.2), and the duration of unconscious- 
ness. 

There was a fairly positive ratio be- 
tween headaches and dizzy spells and 
the neurologic findings (R= .86), du- 
ration of unconsciousness (R = .84), the 
spinal fluid total protein (R = .76), and 
electroencephalographic findings (R= 

Of the cases with open penetrating 
head injuries 11 per cent were sent to 
Veteran Administration hospitals, one 
case was sent to full duty, and the rest 
were discharged in their own custody. 
The abnormal findings determining dis- 
charge of a patient to a veterans hospi- 
tal or his own home appeared to be the 
electroencephalographic findings (R= 
.98), the spinal fluid total protein (R = 
1.03), the duration of unconsciousness 
(R=1.1), the degree of brain damage 
(R= .85), and the neurologic findings 
(R=1.2). 

From this data it appears that the clos- 
est relationships in the open penetrating 
injuries existed between the various clin- 
ical and laboratory findings in the du- 
ration of unconsciousness, the neurologic 
findings, the spinal fluid total proteins, 
disposition, and the electroencephalo- 
graphic changes. 
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RELATIONSHIP OF ABNORMAL CLINICAL 
AND LABORATORY FINDINGS IN 
CLOSED HEAD INJURIES (TABLE 6) 

The only fairly close relationship be- 
tween the duration of unconsciousness 
and other findings was in the degree of 
brain damage (R= 1.2) and the neu- 
rologic findings (R = 1.3). 

Abnormal neurologic signs had a per- 
fect ratio of 1 to the degree of brain 
damage. Other fairly close relationships 
of the neurologic findings were seen in 
the duration of unconsciousness (R= 
81), the electroencephalographic find- 
ings (R=1.3), and mental changes 
(R=133). 

There was almost a perfect ratio of 
1.04 between the electroencephalograph- 
ic findings and mental changes. The elec- 
troencephalographic findings compared 
to the neurologic changes and to the 
degree of brain damage was 0.79. 

As far as the spinal fluid total protein 
changes were concerned, there was only 
a fairly close relationship with the dis- 
position (R= .93) and headaches and 
dizzy spells (R = 91). 

Mental changes showed the closest 
relationship to the electroencephalo- 
graphic findings (R = .95). The mental 
changes showed a ratio of 0.75 to the 
neurologic changes and the degree of 
brain damage. 

Epileptic seizures and aphasia bore 
no close relationship to any of the other 
clinical or laboratory findings. The de- 
gree of brain damage had the closest 
direct ratios to the neurologic findings 
(R=1), duration of unconsciousness 
(R= .81), electroencephalographic find- 
ings (R=1.2), and mental changes 
(R=138). 

A fairly close correlation existed be- 
tween headaches and dizzy spells and 
the disposition (R = 1.02) and the spinal 
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fluid total protein findings (R= 1.1). 
Disposition showed a close relationship 
to headaches and dizzy spells (R = .98) 
and to the spinal fluid total proteins. 

In the closed head injuries, the great- 
est number of close relationships existed 
between the various findings in the fol- 
lowing order: degree of brain damage, 
neurologic findings, electroencephalo- 
graphic findings, and mental changes. 


SUMMARY AND CONCLUSIONS 


A study of 200 head injuries consist- 
ing of 20 cases of open nonpenetrating 
injuries, 116 cases of penetrating in- 
juries, and 64 cases of closed head in- 
juries has been presented. 

Part 1 of this paper is an analysis of 
the results of the duration of uncon- 
sciousness, neurologic signs, electroen- 
cephalographic findings, mental changes, 
epileptiform seizures, aphasia, degree of 
brain damage, headaches and dizzy 
spells, and disposition in these 200 head 
injuries according to the region of the 
brain injured. These clinical and labora- 
tory findings are graded as no change, 
mild, moderate, or severe changes. 

The areas of the brain showing the 
most severe degrees of clinical and lab- 
oratory changes in the open nonpene- 
trating injuries were the right parietal, 
left frontal, left temporal, and left fronto- 
temporal areas. 

In the open penetrating injuries, right 
and left parietal, left temporal, left 
frontal, left occipital, bilateral frontal 
and occipital, and the multilobar pari- 
etal lobe injuries appeared to be the 
most severe. 

The areas of the brain having the most 
severe changes in the closed injuries 
were the right and left parietal, left tem- 
poral, bilateral occipital, and the multi- 
lobular areas. 
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The most significant clinical and lab- 
oratory findings indicative of cerebral 
damage in these 200 head injuries were 
the disposition, spinal fluid total pro- 
tein, duration of unconsciousness, the 
electroencephalographic changes, degree 
of brain damage, neurologic findings, 
and headaches and dizzy spells. It was 
noted that headaches and dizzy spells 
occurred more often in closed than open 
head injuries. The electroencephalo- 
graphic findings were more severe in 
the open penetrating injuries, and the 
number of epileptic seizures was greater 
in this type of injury. 

Part 2 of this study is an analysis of 
relationships between the various clin- 
ical and laboratory findings. The closest 
relationships existing between the abnor- 
mal findings in the open nonpenetrating 
injuries was found in the degree of brain 
damage, disposition, headaches and diz- 
zy spells, spinal fluid total proteins, elec- 
troencephalographic findings, and the 
duration of unconsciousness. 

The most positive relationships in the 
open penetrating injuries existed in the 
duration of unconsciousness, the neuro- 
logic findings, the spinal fluid total pro- 
teins, disposition, and the electroenceph- 
alographic changes. 

The closed head injuries showed the 
closest correlations of the degree of 
brain damage, the neurologic findings, 
the electroencephalographic changes, 
and the mental changes. 

In the original statistical analysis of 
these 200 head injuries, each degree of 
impairment under each of the clinical 
and laboratory findings was determined 
and correlated with each other. These 
correlations were originally computed 
by the use of a punch card system. How- 
ever, because of the great amount of 
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figures and correlations involved, it was sults of the total or most abnormal find- 
decided to limit this paper to the re- ings under each type of head injury. 


This study was begun under the inspiration and guidance of the former chief of the Cushing 
General Hospital neurologic service, the late Dr. Frederick H. Lewey. 

Grateful acknowledgment is also made to Dr. Henry L. Sisk, who made many of the original 
calculations and did all the mental or personality tests included in this study. 


@ Long after this first publication, Sir Charles brought forward several facts, 
experimental and pathological, showing that the nervous conductors for motion 
are distinct from those for sensation. He showed that the facial nerve is motor, 
and that the ganglionic root of the trigeminal is for sensation. But although 
these facts had given good grounds to the hypothesis that the posterior or 
ganglionic roots of the spinal nerves are used for sensation, while the anterior 
roots are for motion, positive evidences of the exactitude of this distinction 
were still wanted. To Mr. Magendie belongs the merit of having furnished 
the proofs that were needed. He showed that the section of all the posterior 
roots of the nerves of one limb destroys the sensibility in the limb, while a sec- 
tion of the anterior roots of the nerves of a limb abolishes voluntary move- 
ments, leaving sensibility unaltered. He also found that strychnia, in this last 
case, does not excite convulsions in the paralyzed limb, while there are con- 
vulsions, in the limb deprived of sensibility, after the section of the posterior 
roots. So far as these experiments alone are studied, it seems quite certain that 
the anterior roots are motor and not sensitive, and that the posterior roots are 
sensitive and not motor; but Magendie tried other experiments, and, not being 
aware of a singular fact, which he discovered only in 1839, he arrived at con- 
clusions which were quite different from those just exposed. The irritation of 
the anterior roots he found evidently to induce pain, though in a less degree 
than that of the posterior. On another side he found sometimes that local move- 
ments took place when he irritated the posterior roots. Here, then, are two 
facts which seem in direct opposition to the theory of Sir Charles Bell. 


C. E. Brown-Sequard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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Editorial... 


IN ACCEPTING ARTICLES for publication in 
Neurology, an attempt has been made to 
place emphasis on clinical contributions, 
especially those dealing with the therapeu- 
tic aspects of organic diseases of the nerv- 
ous system. It is obvious, however, that 
one cannot divorce the clinical from the 
investigative aspects of medicine, and we 
have always welcomed original research 
papers, especially if they appear to have 
a definite application, either directly or 
indirectly, to clinical neurology. Without 
recourse to and assistance from the sciences 
basic to the study of disease of the nervous 
system, our specialty can make no progress. 

Neurology is an expanding discipline, and 
it must not be limited by arbitrary bound- 
aries — it must reach out beyond its cus- 
tomary confines. Neuroanatomic and elec- 
trophysiologic studies on the effects of stim- 
ulation and destruction of both cortical and 
deeper areas of the brain have brought back 
the realization that the brain is actually the 
organ of the mind. Furthermore, recent in- 
vestigation into the neurophysiologic and 
neuropharmacologic aspects of mental dis- 
ease is confirming what so many of us have 
believed for so long, but were reluctant to 
express too definitely —that in many, at 
least, of the so-called functional disorders 
there is a basic disturbance of the physiol- 
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ogy of certain neural centers. It is now 
more apparent than ever that electrophysio- 
logic, neurochemical, and pharmacologic in- 
vestigations of the cortex, the hypothala- 
mus, the diencephalon, the reticular forma- 
tion, and related structures will throw new 
light on the biologic basis of behavior. 

The fact that hallucinations and disturb- 
ances of emotions, memory, and behavior 
may be produced by drugs and that these 
manifestations may be prevented or relieved 
by other drugs expands the study of the 
nervous system and the brain into new and 
provocative fields. In this issue of Neurol- 
ogy we are publishing an article, written 
by the president of the American Academy 
of Neurology, on the neurochemical changes 
in abnormal mental states, with a lead 
toward the relief of the latter. This very 
novel and stimulating piece of clinical in- 
vestigation would probably not™be consid- 
ered to be within the confines of the field 
of neurology, if one regards the latter in 
the usually constricted sense of the term. 
If, however, one believes, as we feel one 
should, that our specialty should deal with 
all of the morphologic and physiologic al- 
terations that affect the nervous system — a 
study of the entire nervous system in health 
and disease — then this article is concerned 
with neurology in its broadest sense. 

R. N. D. 
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DIAGNOSTIC NOTE 


Photographic Detection of Unilateral 


Masking in Parkinsonism 


W. James Gardner, M.D. and Thomas J. Lannon 


THe piAGnosis of parkinsonism is frequently 
missed in its early unilateral phase. This 
is particularly true when tremor is absent. 
In these cases, masking of the features is 
difficult to recognize because it is obscured 
by the normal expression of the opposite 
half of the face. The following has proved 
to be a reliable method of demonstrating 
unilateral masking. 
METHOD 

A full-face photograph of the patient is 
taken and two regular prints are made. 
The negative is then reversed and a mirror- 


Fic. 1. Suspected right 


parki 
P 


image or reverse print is made. One of the 
regular prints and the reverse print are cut 
down the middle. Composite photographs 
are assembled by matching both left halves 
and both right halves of the prints. Figures 
1 and 2 demonstrate the results: in both, 
A is the regular full-face photograph of the 
patient; B is the composite of the two right 
halves of the face; C is the composite of 
the two left halves of the face. Little more 
than a passing glance is required to detect 
the difference of expression on the two 
sides. 


A. Full-face view. B. Composite of the right side 


of face demonstrating early masking. C. Composite of left side of face showing normal expression. 


From the department of neurologic surgery and the department of medical illustration, The Cleve- 
land Clinic Foundation, and The Frank E. Bunts Educational Institute, Cleveland, Ohio. 
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PHOTOGRAPHIC DETECTION OF MASKING 


Fic. 2. Early left unilateral parkinsonism. The symptoms in this patient’s left arm previously had 
been attributed to a lesion of the brachial plexus. A. Full-face view. B. Composite of right side 


of face showing normal expressi C. Composite of left side of face showing definite masking. 


@ It seems very probable that there is at least a part of the sensations giving 
to the mind the idea of the state of a muscle, which passes along the anterior 
roots to go to the sensorium. But, although I agree so far with Arnold, I do 
not admit with him that it is only through the anterior roots that impressions 
are conveyed from the muscles to the brain. When a galvanic current is ap- 
plied to the muscles of a limb of a frog, on which the posterior roots of the 
nerves of this limb have been divided, no trace of pain is produced, and all the 
other causes of pain are also unable to cause it, when applied either to the skin 
or to the muscles. When I examine, in another lecture, the correlation of patho- 
logical cases with experimental facts, I will speak again of the views of Arnold. 
I dismiss actually the subject, contenting myself in saying that, even if muscles 
have peculiar nerve-fibres, which go up to the brain along the anterior roots, 
to give there some special sensations in correspondence with the degree of 
contraction, it seems nevertheless quite certain that the nerves of touch and 
those which convey painful impressions do not pass by the anterior roots, and 
that, therefore, the theory of Sir Charles Bell, as regards these nerves, remains 
entire. 


C. E. Brown-Sequard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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CASE 


REPORT 


Primary Atypical Pneumonia 


with Associated Encephalomyelitis 


Robert B. Jackson, M.D. 


PRIMARY ATYPICAL PNEUMONIA is not com- 
monly considered to have accompanying 
neurologic abnormalities, though associated 
headache frequently occurs. Pathologic re- 
ports in fatal cases record essentially no 
abnormalities of the central nervous system. 

A patient in whom the diagnosis of pri- 
mary atypical pneumonia seems quite ten- 
able, who had signs and symptoms of a 
concomitant encephalomyelitis, is reported 
herein. 

Twenty-seven instances of pulmonary in- 
fection diagnosed as primary atypical pneu- 
monia showing associated central nervous 
system abnormalities have been found in 
reviewing the literature. The majority of 
these instances are certainly subject to 
challenge regarding the diagnosis of pri- 
mary atypical pneumonia, though some, 
with scattered pulmonary infiltration shown 
by x-ray, a relative leukopenia, and elevated 
cold agglutinin or Streptococcus MG titers, 
seem fairly definite. The central nervous sys- 
tem abnormalities reported may be grouped 
as follows: myelitis, seven (two fatalities) ; 
encephalitis, six (one fatality); meningitis, 
six; Guillain-Barré syndrome, one; enceph- 
alopathy, two; polyneuritis, two; and men- 
ingismus, three. Literature covered in the 
review of this subject appears in the ap- 
pended list of references. 


CASE REPORT 


A 40 year old man was admited to the neu- 
rology service of the Veterans Administration 
Hospital, San Francisco, on January 30, 1954, 
because of weakness and numbness of the legs 
for three days. For about a month prior to ad- 
mission he had had a cold with possibly some 
fever, and a cough productive of whitish spu- 
tum which was at times blood-streaked. Four 
days before admission he developed diffuse 
myalgia, and the next day noted a numb feel- 
ing in his legs. A day later his legs began to 
feel weak and he was unable to void. e 
numbness ascended to the level of the upper 
abdomen by the time of admission and the a 
weakness had progressed until he was unable 
to walk. There was no history of previous neu- 
rologic difficulty, visual complaints, or symp- 
toms referable to the arms. He had experi- 
enced no pain except for occipital headache on 
coughing or flexing his neck. 

Physical examination at the time of admis- 
sion showed the following: blood pressure 
115/75, pulse 68, temperature 99.5, and respi- 
rations 20, The patient was a well —— 
and well nourished Mexican appearing moder- 
ately acutely ill. He was alert and coopera- 
tive, but was unable to sit up because of weak- 
ness. The skin was unremarkable and there 
was no lymphadenopathy. There was equivo- 
cal nuchal rigidity. The lungs were resonant 
without rales or rhonchi. The heart and abdo- 
men were within normal limits. The bladder 
was not distended. Rectal examination was not 
remarkable. 

examination revealed no papill- 
edema and the pupils were normal. Extraocu- 
lar muscles were unimpaired and there was no 


From the neurology service, Veterans Administration Hospital, San Francisco. 
Author’s present address, Agnew State Hospital, Agnew, California. 
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PNEUMONIA WITH ENCEPHALOMYELITIS 


nystagmus. Facial sensation was normal. There 
was an equivocal weakness of the lower half of 
the right side of the face. The remainder of 
the cranial nerves were normal. There was a 
flaccid paresis of both legs, most marked at the 
hips and knees. The patient was unable to 
raise his legs against gravity. There was no 
evident ee of the arms. There was no 
muscular wasting and no fasciculations were 
seen. There was complete loss of perception of 
all sensory modalities below the Evel of T-10 
dermatome, and impaired sensory perception 
between T-7 and T-10 levels. The deep muscle 
reflexes were hypoactive but symmetrical in the 
arms and normally active and symmetrical in 
the legs. The superficial abdominal and cre- 
masteric reflexes were absent. There was no 
Babinski sign. 

Laboratory data: White cell count on admis- 
sion was 11,600 with 68 per cent polymorpho- 
nuclear cells. Chest x-ray Proom patches of 
infiltration at the left base suggestive of an in- 
flammatory process. Blood culture revealed no 
growth. Urinalysis and blood serology were 
not remarkable. Lumbar puncture revealed an 
initial pressure of 198 mm. The fluid was clear 
and colorless. There were 101 lymphocytes 
per cu.mm. Protein was 58 mg. per cent with 
a positive Pandy test. Spinal fluid serology was 
negative. Gold curve was 0122242100. 

Numerous bacteriologic studies were per- 
formed in an effort to identify a causative agent 
of the patient’s illness. The only positive find- 
ing in this regard was a consistently elevated 
cold agglutinin titer which was reported the 
day after admission as 3 plus in greater than 
1:1024 dilution. Over the subsequent four 
months this titer gradually fell to a level of 
1 plus at a dilution of 1:128. Negative bac- 
teriologic reports included appropriately paired 
blood specimens or cultures for: western equine 
encephalitis, St. Louis encephalitis, mumps, Q 
fever, infectious mononucleosis, lymphocytic 
choreomeningitis, coccidioidomycosis, influenza 
A and B, Japanese B encephalitis, brucellosis, 
eptospirosis, and tuberculosis. Routine spinal 
fluid cultures were negative. Urine tests for 
porphyria were negative. 

Course: During the first two days after ad- 
mission the patient’s legs became completely 
paretic and his sensory level rose to T-4 der- 
matome. He developed definite nuchal rigidity 
and the right lower facial weakness became 
more definite. He became irritable and lethar- 
gic, but was never disoriented. Deep muscle 
reflexes in the legs became completely absent, 
and after two days of hospitalization bilateral 
Babinski signs were present. His condition then 
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remained stable for a few days, after which he 
began to improve slowly. After admission he 
was given penicillin and Aueromycin daily, but 
he did not become afebrile for two and a half 
weeks. Deep muscle reflexes in the legs slowly 
returned over the next few weeks and the sen- 
sory level gradually descended. Urinary reten- 
tion persisted for seven weeks, after which it 
was possible to discontinue an indwelling cath- 
eter. Along with the return of reflexes and de- 
scent of the sensory level, motor function was 
slowly regained. This gradual improvement 
continued and during this period the patient 
received active and passive physiotherapy. A 
second lumbar puncture ssilemes five days 
after admission revealed a normal protein, 33 
lymphocytes, and 2 polymorphonuclear cells. 
Two subsequent lumbar punctures were within 
normal limits, the last being performed four 
months after the onset of illness. 

The patient at no time showed any physical 
findings suggesting a pulmonary infiltration to 
correlate with the x-ray findings. A chest x-ray 
ten days after admission showed clearing of 
the density at the left base. Skull and spine 
x-rays were normal. An electrocardiogram ob- 
tained shortly after admission was normal. 
Electroencephalograms done during the first 
week, the second month, and fourth month 
after admission were normal. Electromyogra- 
phy four months after admission showed scat- 
tered fibrillation potentials in the right gastroc- 
nemius muscle. 

Neurologic findings four months after admis- 
sion revealed a slight right lower facial weak- 
ness, ability to walk well without support, no 
evidence of muscular wasting, normal sensory 
perception for all modalities, deep muscle re- 
flexes symmetrically normal in the arms and 
legs, normal superficial abdominal and cremas- 
teric reflexes, and a right Babinski sign. 

Forty cases admitted to this hospital since 
1945 having a final diagnosis of primary atypi- 
cal pneumonia were reviewed. Twenty-three 
of these cases were tested for cold agglutinins, 
and six showed significant elevations. One case 
with elevated cold agglutinins exhibited nuchal 
rigidity and headache but had a normal spinal 
fluid, and another case in whom cold agglu- 
tinins were not obtained had equivocal nuchal 
rigidity. None of the remaining 38 patients 
were described as having neurologic symptoms 
or signs. 


DISCUSSION 


A diagnosis of primary atypical pneu- 
monia in this patient seems to be appropri- 
ate in view of the presence of fever, cough, 
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pulmonary infiltration by x-ray, white cell 
count of 11,600, and a definite elevation of 
cold agglutinin titer which gradually di- 
minished during convalescence. The as- 
sociated central nervous system infection 
might best be termed a meningoencephalo- 
myelitis, there having been nuchal rigidity, 
lethargy, irritability, right lower facial weak- 
ness, and signs of disseminated spinal cord 
involvement. The exact etiology of this con- 
dition is of course unknown in this patient, 
but the explanation would seem to be an 
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invasion of the central nervous system by 
the same agent involved the lungs, that is, 
the virus of primary atypical pneumonia. 


SUMMARY 


Nervous system complications in _pri- 
mary atypical pneumonia are rare and when 
they do occur may range from mild menin- 
geal signs to a fatal encephalomyelitis. A 
case report of a patient with primary aty- 
pical pneumonia with a concomitant men- 
ingoencephalomyelitis is presented. 


The author wishes to express his appreciation for the encouragement and helpful advice of Dr. 
Walter J. Friedlander, chief of neurology and psychiatry section, Veterans Administration Hospital. 
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@ The idea first proposed by Bell was, that the posterior columns of the spinal 
cord are the continuations of the posterior roots, and that they convey the sensi- 
tive impressions to the brain. He thought also that the anterior columns convey 
the orders of the will to muscles. This theory received no other support from 
its author than the following attempt at experimenting, which we record in the 
words of Sir Charles: “I found that injury to the anterior portion of the spinal 
marrow convulsed the animal more certainly than injury to the posterior por- 
tion; but I found it difficult to make the experiment without injuring both 


portions.” 


C. E. Brown-Sequard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 
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CASE 


REPORT 


Cerebral Infarction in Migraine 


James Peter Murphy, M.D. 


MicralIneE is a disease of unproved etiology, 
in which vasoconstriction of intracranial 
arteries often precedes or accompanies dila- 
tation of extracranial arteries. During the 
preliminary vasospastic phase of an attack 
of migraine, contraction of the ophthalmic 
artery causes the subjective phenomena of 
scintillating scotomata, “fortification spec- 
tra,” or actual blindness. In many afflicted 
individuals, major arteries of the cerebral 
circulation likewise go into spasm; hence 
the familiar migrainous homonymous hemi- 
anopia due to constriction of the posterior 
cerebral artery with ischemia of the occipital 
cortex. Unusually hemiplegia, hemiparesis, 
hemianesthesia, paresthesia, hallucinatory 
experiences, or aphasia may usher in an 
attack of migraine or can constitute the 
episode in entirety. Increasing dilatation of 
the extracranial arteries (temporal, frontal, 
or occipital) soon follows and the incapaci- 
tating hemicranial headache, which is the 
outstanding clinical feature of migraine, re- 
sults. 

In the majority of migraine patients who 
exhibit signs of cerebral deficit in the in- 
cipiency or at the height of attacks, the 
neurologic phenomena are of brief duration 
no matter how often repeated and restitu- 
tion to normal is rapid and complete. In- 


deed, it is for this reason that the etiology 
of the cerebral manifestations of migraine 
may be confidently stated to be intracranial 
arteriospasm. In many of these individuals, 
marked asymmetry of amplitude in the 
electroencephalogram, low potentials being 
found in one occipital or temporal area, 
undoubtedly is subtle evidence of per- 
manent brain injury as an aftermath of 
temporary ischemia not otherwise manifest. 
The high incidence (over 50 per cent of 
cases) of moderately but generally ab- 
normal electroencephalograms in all mi- 
graine patients may or may not be the re- 
sult of repetitious cortical anoxia. It is 
more likely that such electroencephalo- 
graphic abnormality confirms the suspicion 
of relationship of certain types of migraine 
to the epileptic state. 

It is not generally known that serious 
and permanent neurologic crippling may 
be the residual of a migraine attack in rare 
instances, but, this has been reported pre- 
viously. Permanent occlusion of the central 
artery of the retina has been observed to 
follow repeated spasm of a vessel presumed 
to be also sclerosed. Autopsy verification 
of cerebral infarction without discoverable 
vascular thrombosis and of fatal cerebral 
hemorrhage without visible rupture of an 


From the department of neurologic surgery, George Washington Uni 


Washington, D.C. 


ity School of Medicine, 
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artery or congenital aneurysm has been 
reported by Dunning.' The objection may 
be raised that these patients suffered not 
only from migraine but also from another 
cerebrovascular disorder; one can only assay 
the evidence and question or accept the 
conclusions. 


The following case report concerns an 
instance of cerebral infarction in a young 
patient, a sufferer from migraine for many 
years, following a series of typical migrain- 
ous attacks. In this case there is no evi- 
dence of any type of organic vascular 
disease, generalized or cerebral. 


REPORT OF CASE 


A 36 year old white woman was first exam- 
ined at the Suburban Hospital, Bethesda, Mary- 
land on January 24, 1954. This patient had 
been subject to severe and incapacitating at- 
tacks of migraine since girlhood. The typical 
onset of a seizure occurred with scintillating 
scotomata or dimness of vision in the left eye, 
followed by hemicrania usually also on the 
left. Over a period of years the visual acuity 
of the left eye had become reduced. Shortly 
before admission to the hospital the patient ex- 
perienced a bout of recurrent and especially 
severe headaches, closely spaced, and preceded 
by complete loss of vision in the left eye. Fol- 
lowing the last attack of this nature she sud- 
denly developed right hemiplegia, complete 
amblyopia on the left, and an almost global 
aphasia. 

The blood pressure was 140/70 and the 
pulse 80. Peripheral arterial pulsations were ex- 
cellent, including those of both internal ca- 
rotid arteries (pharyngeal palpation). The tem- 
perature was normal, as were the blood count 
and urinalysis. The patient was fairly alert and 
pleasant although slightly confused. The neck 
was limber and Kernig signs were absent. Pa- 
pilledema or retinal hemorrhages were not ob- 
served in either ocular fundus. The left eye was 
blind and the optic nerve was yellow-white and 
atrophic. The temporal field of vision of the right 
eye was absent (threatening gestures). There 


“ was an almost complete hemiplegia on the 


right, sparing the face and with preservation 
of some motion in the leg. The Babinski sign 
was present, abdominal reflexes were absent on 
the right, and tendon reflexes were depressed. 
Deep and superficial sensations were present 
but reduced. Motor and sensory reactions on 
the left were normal. Vocalization was con- 
fined to grunts or expressions of acquiescence; 
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there was evidently no speech comprehension. 
Spinal puncture revealed an initial fluid pres- 
sure of 180 mm. of water (patient relaxed); 
the protein content of the clear specimen was 
49 mg. per cent; no cells were seen micro- 
scopically. Blood and cerebrospinal fluid sero- 
logic tests were negative for syphilis. 

Left stellate block resulted in almost imme- 
diate but only partial restoration of vision in 
the left eye (recognition of fingers and pri- 
mary colors) and slight movement in the right 
arm. Speech likewise improved somewhat. 
Roentgenograms of the skull disclosed what 
appeared to be erosion of the posterior clinoid 
processes of the sella turcica. This finding, in 
addition to what was thought to be an insuffi- 
cient response to stellate block, prompted trans- 
fer of the patient to the George Washington 
University Hospital for purposes of electroen- 
cephalographic examination and other diagnos- 
tic studies relevant to the possibility of intra- 
cranial tumor. 

An electroencephalogram disclosed a “focus 
of high voltage slow activity appearing inter- 
mittently in bursts in the left frontotemporal 
area, compatible with left frontal glioma or 
abscess” (figure 1). Accordingly, a carotid ar- 
teriogram was performed on the left. Films 
revealed absence of filling of the anterior cere- 
bral artery in any phase of the angiogram, and 
the middle cerebral artery appeared to be dis- 
placed slightly inferiorly and downward. Fol- 
lowing arteriography hemiplegia again became 
profound. In view of the slight elevation of 
spinal fluid pressure and protein content and 
the presumably abnormal roentgenographic 
findings, it was decided to proceed with an 
exploratory operation. On January 28, 1954 
a left frontotemporal craniotomy was _per- 
formed. The brain was of normal appearance 
externally; nonetheless, the cortex was trans- 
sected and the region of the internal capsule 
was approached. Just external to the head of 
the caudate nucleus the white matter was soft 
and slightly yellow in color. A biopsy specimen 
obtained was reported as normal cerebral tis- 
sue. Neoplastic or inflammatory material was 
not encountered. Stellate block was repeated 
postoperatively. 

Convalscent improvement was rapid and 
gratifying. By April 1954 the patient was able 
to type and play the piano and attempted a 
return to her usual secretarial duties. Slight im- 
pairment of memory and defects of judgment 
precluded continuance of employment, and at 
present she is taking a course of instruction in 
office practice. An electroencephalogram made 
on August 31, 1954 was only mildly abnormal 
in the left frontotemporal region and was 
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Fic. 1. Bursts of high voltage slow activity in the left frontal and temporal leads of the electroenceph- 
alogram in a case of cerebral infarction in migraine. 


greatly improved as compared with the pre- SUMMARY 


operative tracing. Physical examination on Sep- 


tember 29, 1954 revealed slight amnestic nom- 
inal aphasia, restoration of visual acuity in the 
left eye to the status existing before hemiple- 
gia, minimal hyperreflexia on the right, and no 
other neurologic abnormalities. Interestingly, 
there have been no further attacks of migraine, 
although previously they occurred at least 
ree The primary trunks of the superficial 
temporal and middle meningeal arteries were 


On the basis of persistent intracranial 
arteriospasm associated with the migraine 
syndrome, this case is considered to be one 
of cerebral infarction. Optic atrophy is 
likewise believed to be the residual of 
recurrent vasoconstriction of the ophthalmic 
artery on the same side as the stroke. 


spared at operation. 
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@ Every muscular contraction seems to generate a galvanic excitation of the 
sensitive nerves in the neighborhood of the muscular fibres; and, the degree 
of excitation being in proportion to the degree of energy of the contraction, 
we have, in this way, an excellent means of judging of the state of the muscles. 
When the contraction acquires the degree which it has in cramps, then it 
causes pain, which is also in proportion to the energy of the spasm. If we 
succeed when we have a cramp in making it cease by elongating the contract- 
ed muscle, we find that the pain often increases at first, and disappears only 
when the contraction has ceased. 
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Pathology of the Central Nervous System, published in 1860. 


CASE REPORT 


Electroencephalography of the Fetus 


Winslow J. Borkowski, M.D. and Richard L. Bernstine, M.D. 


A stupy has been undertaken at Jefferson 
Medical College Hospital to investigate 
intrauterine fetal physiology, including 
examination of the functional develop- 
ment of the fetus. This report presents 
the records of brain activity from two 
fetuses. 

The specimens were obtained from ab- 
dominal section. The older fetus was re- 
moved together with the uterus (abdomi- 
nal hysterectomy). The other fetus was 
obtained from an early tubal pregnancy. 
Both specimens were placed in towels 
soaked with warm (37° C.) normal salt 
solution and immediately removed to the 
laboratory. All recordings were made 
with needle electrodes and recorded on 
a standard Grass eight lead electroen- 
cephalograph. In neither instance was 
an attempt made to preserve life in the 
fetus. 

Electrodes were placed in areas corres- 
ponding to the frontal and occipital 
lobes. Only bipolar recordings were 
made. The readings were made from the 
right frontal to right occipital area; from 
the left frontal to left occipital area. Re- 
cordings were also made between the 
frontal areas. A similar recording was 
made with the occipital leads. At first 
the electrodes were placed into the cortex 
for a depth of approximately 3 mm. and 


readings were taken at this depth. After 
this cortical area ceased to record, the 
electrodes were inserted into a deeper 
position (1 cm.), and the procedure was 
repeated. 

The fetuses were examined carefully 
to determine the age of each. At the 
present time, it suffices to state the ages 
without detailed embryologic explana- 
tion. The older fetus was 77 days old 
(CR length = 62 mm.; CH length = 
95 mm.); the younger fetus was 43 to 
45 days old (CR length = 16 mm.). 


REPORT OF CASES 


Case 1.—(77 days; intrauterine pregnancy) 

In addition to the procedure previously 
described, silver electrodes were placed on 
the surface of the uterus, on the unopened 
amniotic sac, and on the fetal skull. These 
readings showed low voltage slow wave ac- 
tivity. This activity was constant and its 
rhythm was at 2 cycles per second. No fast 
activity was noted. 

When the electrodes were inserted into 
the brain substance for a depth of approxi- 
mately 3 mm., high voltage slow wave ac- 
tivity with some superimposed low voltage 
fast waves appeared. This activity lasted 
approximately 14 minutes from onset of 
recording (59 minutes after removal of 
uterus ). 

When the above-mentioned activity ceased, 
the electrodes were placed at a depth of 
1 cm. and again the high voltage slow wave 
activity with superimposed fast activity was 


From the departments of neurology and obstetrics and gynecology, Jefferson Medical College 


and Hospital, Philadelphia. 
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obtained. As time progressed the voltage 
decreased and the slow wave activity began 
to disappear. During this change, paroxysms 
of slow wave activity with fast waves super- 
imposed appeared. All electrical activity of 
the brain had completely disappeared in 
91 minutes from the time of ligation of the 
uterine arteries. Metrazol was applied top- 
ically and intracortically at this time without 
any revival of cortical activity. No electro- 
cardiographic activity was noted at any 
time. 
Case 2.—(43 to 45 days; ectopic pregnancy) 
The pattern of activity in this younger 
fetus resembled that described above. No 
attempt was made to obtain readings from 
surface structures and the needle electrodes 
were placed into the substance of the brain. 
In this case paroxysmal rebound activity was 
noted from the superficial cortex. The ac- 
tivity from the superficial cortex completely 
disappeared in 62 minutes from onset of 
recording (72 minutes after removal of the 
Fallopian tube). In general, the type of 
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waves obtained in this fetus were the same 
as those of the other specimen. 

In addition, bursts of fast wave activity 
(16/sec.) from the superficial cortex and 
deeper structures of the tonal were seen 
on two occasions.: These waves resembled 
sleep spindles as observed in the adult elec- 
troencephalogram. 

The activity from the deeper structures 
lasted 88 minutes. Electrocar iographic ac- 
tivity was noted for 78 minutes and showed 
progressive slowing. 


DISCUSSION 


The electrical activity of the fetal brain 
has been a matter of conjecture for years. 
Jasper and his associates? believed that 
the cerebral electric potentials were ab- 
sent throughout most of fetal life. They 
found tardy prenatal development of this 
activity in the guinea pig. More recently 
Okamoto and Kirikae*-+ studied electro- 
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from frontoparietal areas. Deeply inserted electrodes (depth of 1 cm.): 


Fic. 1. A 77 day old fetus, CR length 62 mm. All 
bipolar readings from frontoparietal areas. (40) a. 
recording from surface of head. Superficially placed 
electrodes (depth of 3 mm.): (50) b. usual rhythm; 
(57) c. diminished activity. Deeply inserted elec- 
trodes (depth of 1 cm.): (70d. usual rhythm; (74) 
e. usual rhythm; (80) f. diminished activity; (84) g. 
paroxysmal bursts of slow activity; (90) h. absence 
of activity. (Numbers in parentheses represent the 
time (in minutes) after ligation of the blood supply 
to the fetus.). 

Fic. 2. A fetus 43 to 45 days old, CR length 16 mm. 
All bipolar readings from frontoparietal areas. Super- 
ficially placed electrodes (depth of 3 mm.): (30) a. 
usual rhythm; (35) b. paroxysmal discharge of slow 
activity; (42) c. sleep spindles; (65) d. diminished 
activity. Elect diogram at corresponding time is 
seen below each line of the electroencephalogram. 
Fic. 3. Same fetus as figure 2. All bipolar readings 
(72) a. usual activity; (72) b. usual 


activity; (74) c. paroxysmal discharge of slow activity; (74) d. marked slowing of EKG with irregularity ot 
rhythm; (80) e. diminished activity with occasional fast wave discharge; (77) f. very occasional EKG seen; 


(88) g. absence of activity; (78) h. absence of EKG. 
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encephalograms of human fetuses ob- 
tained from abdominal or vaginal ter- 
mination of pregnancies. Their speci- 
mens include 16 fetuses (three to seven 
months), two premature infants (eight 
and nine months), and several full term 
infants. The youngest specimen they re- 
ported was three months, 8.5 cm. The 
recordings were chiefly monopolar. Their 
results showed very irregular waves of 
10 to 90 microvolts with the superimpo- 
sition of regular fast waves of 5 micro- 
volts. The duration of the recordings 
was not mentioned, nor was the lapse 
of time after delivery noted. Thus the 
activity described may represent, for the 
most part, paroxysmal discharges as seen 
in the specimens reported here. 

In the older fetus, the absence of 
paroxysmal activity from the superficial 
cortex may have been the result of de- 
lay in the placing of the electrodes into 
the cortex and the resultant short period 
of recording from this area. The types 
of waves noted from the superficial cor- 
tex and deep structures in both fetuses 
were similar and resembled the activity 
reported by Okamoto and Kirikae*.+ in 
older fetuses. We prefer to regard this 
type of activity as a usual finding in 
the fetal brain. Although our specimens 
were very young, Okamoto and Kirikae*. 
were able to demonstrate similar findings 
in infants born prematurely at the eighth 
and ninth months. The brain activity of 
a full term infant is quite different. Phy- 
logenetically the same type high voltage 
slow waves with superimposed fast ac- 
tivity has been observed in mature birds,5 
in the mature frog,® and in the mature 
rabbit and mature marmot.? 

Paroxysmal activity has not been re- 
ported previously. We believe that it 
may be the result of terminal electrical 
discharge of dying cells. The disappear- 
ance of this activity was first observed in 
the frontal areas. The activity disappears 
from the entire superficial cortex prior to 
disappearance of deep activity. Wein- 
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berger and his associates* were able to 
demonstrate experimentally in cats that 
the motor and visual cortices sustained 
the earliest and most profound damage 
following complete arrest of the circula- 
tion to the brain, while the olfactory, or- 
bital, and temporal regions of the cortex 
were more resistant. This study was 
based on the histologic appearance of 
the extirpated brain. Our findings in 
human fetuses agree in part with their 
work on the brain of the cat. 

Okamoto and Kirikae speculated that 
the origin of the brain waves which they 
obtained was from the brainstem, and 
we concur in this concept. However, fast 
spindles from the deep electrodes may 
be an indication of either early activity 
or even sleen in the fetus (which may 
represent discharge from the reticular 
substance). The same activity was ob- 
served in the superficial cortex and may 
represent transmission of activity from 
the midbrain by way of the reticular sys- 
tem to the cortex. In addition, we be- 
lieve that the individual cells possess in- 
herent electrical charge and that the dis- 
appearance of activity is a representation 
of dying cells in the cortical lavers. 

We were not able to obtain any re- 
sponse from the “electrically dead” fetal 
brain wtih Metrazol. Okamoto and Ki- 
rikae** demonstrated responses to both 
sedatives and stimulants; however, it 
may well be that this portion of their 
experiment was undertaken soon after 
the fetus was delivered, while in our 
case Metrazol was administered after all 
activity had ceased. 


SUMMARY 


1. Tracings were made from the brains 
of two fetuses, one 77 days old, the other 
43 to 45 days old. 

2. Bipolar readings were made and 
similar activity was obtained in both 
cases. The activity consisted of irregu- 
lar slow waves with superimposed fast 
waves. A similar pattern (slow waves 
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with superimposed fast waves) of parox- 
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tially from the frontal areas. 
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ysmal rebound activity was observed in 


both fetuses. 


3. Cerebral activity disappeared ini- 
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@ What is the cause of pain produced by the irritation of the anterior roots of 
nerves? According to Carus, the nervous loops, which he thought existed in 
the muscles, give an easy explanation of the facts discovered by Magendie. 
Unfortunately for this explanation the existence of nervous loops in muscles 
is now disproved. Indeed, even in the skin there is good ground to doubt the 
presence of many loops. Some experiments, which we have made, render it 
probable that the pain caused by the irritation of the anterior roots is exactly 
of the same nature as that of cramps, and that both the pain of cramps and 
the pain which we will call recurrent, to avoid circumlocutions, depend upon 
a — kind of irritation of the sensitive nerves of muscles. The theory we 
will propose is also applicable to many CNS ges and physiological phe- 
nomena, which have puzzled for a long while both practitioners and physiolo- 
gists, and which seem, indeed to be very plain and natural now that we have 
the key to their explanation. 


C. E. Brown-Sequard in Lectures on the Physiology and 
Pathology of the Central Nervous System, published in 1860. 


CASE REPORT 


Acute Hemiplegia In Infectious Mononucleosis 


Isadore Green, M.D. 


NEUROLOGIC COMPLICATIONS of infectious 
mononucleosis are not rare. Cases previ- 
ously diagnosed as infectious polyneuritis 
(Guillain-Barré syndrome), lymphocytic 
choriomeningitis, and certain meningoen- 
cephalitides in isolated and combined form 
and serous meningitis were found to be 
associated with infectious mononucleosis. 

Silversides and Richardson! reviewed 59 
cases, in eight of which death resulted from 
neurologic complications. Autopsy showed 
engorgement of the veins and capillaries of 
the meninges, with infiltration by mononu- 
clear cells into the anterior nerve roots at 
all levels. Perivascular hemorrhages, mild 
ganglion cell disease, mild to moderate in- 
filtrations by inflammatory cells in the men- 
inges, and neuraxis and invasion of the 
posterior roots and spinal ganglia have also 
been reported.?-* 

According to an observation by Griffith,® 
neurologic complications of many infectious 
diseases, more particularly the exanthems, 
appear to be increasing and tend to follow 
a poliomyelitis epidemic. Since 1950, the 
so-called peak year of polio, this seems to 
have occurred. In emphasizing the role of 
infectious diseases in the production of 
neurologic complications, Griffith described 
the following syndromes: 1) symptoms of 
diffuse cerebral involvement (meningism) ; 
2) multiple focal or diffuse lesions of the 
nervous system; 3) single focal cerebral 
lesions; 4) cerebellar syndromes; 5) spinal 
syndromes; 6) optic neuritis; 7) mental and 


personality changes. 

These studies and the reports of neuro- 
logic complications in infectious mononucle- 
osis appearing since 1950 certainly suggest 
that the syndrome may be anticipated to 
appear in infectious mononuclosis. Diffuse 
cerebral involvement, multiple focal and 
diffuse lesions of the nervous system have 
already been described and attest to the 
neurotropic character of the virus of this 
disease. 


The following case presents evidence of 
an isolated focal lesion, at least with regard 
to the clinical manifestations. 


PRESENTATION OF CASE 


A 17 year old agent vay girl was admitted 
in semicomatose condition to the Winthrop 
Community Hospital, on February 20, 1954, 
with a history of sudden collapse while in con- 
versation with some friends on the street. 

For several days prior to the onset of hemi- 
plegia, the patient had complained of malaise, 
sore throat, headache, and some subjective ver- 
tigo; other than this the history was essen- 
tially negative and noncontributory. 

Examination: The head was free of lacera- 
tion. Pupils were equal and regular, and re- 
acted well to light and accommodation. There 
were no enlarged glands or stiffness in the 
neck. Heart sounds were within normal limits, 
with no murmurs, and regular rhythm and rate. 
Lungs were clear and resonant throughout, 
with no rales or dullness. Abdomen was soft 
and no masses were palpable. There was right- 
sided hemiplegia, with a hypertonic right arm, 
flaccid right lower extremity, right ankle clonus, 
right Babinski sign, and abdominal reflexes ab- 
sent on right. 


From the neurologic clinic of the Jewish Memorial Hospital, and the department of neurology, 


Tufts College Medical School, Boston. 
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Fic. 1. Serial blood counts and heterophil values. 


Neurologic examination showed total right- 
sided hemiplegia; hyperactive deep responses 
more marked on right; right Babinski; left plan- 
tar response diminished; total right-sided hemi- 
hypesthesia; no visual or field defect; no nys- 
tagmus; fundi normal; bilateral Hoffman signs; 
aphasia with marked motor components; slight 
difficulty in comprehension; and spinal fluid 
clear, dynamics normal, initial pressure 185, 
final pressure 85. 

Chest films on admission showed very slight 
hilar enlargement and slight moderate _peri- 
bronchial thickening around the hila Ty in 
the bases, neither condition very marked. The 


lungs were negative, with nothing to suggest 
tuberculosis, consolidation, pleural effusion, ab- 
scess, collapse, or other pathology. Heart was 
normal in size, shape, and position, with a car- 
diothoracic ratio of 13.0 over 28.0. It seemed 
unlikely that there was anything in the heart 
or lungs to account for the patient’s condition. 

Skull films showed that the bones of the 
skull were normal in position, outline, and 
density. The vascular markings were normal, 
and there was no evidence of erosion, unusual 
calcification, or sclerosis. The pineal was not 
seen. There was no evidence of congenital ab- 
normalities, tumor, trauma, or inflammatory 
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change. The base of the skull was normal in 
appearance. The mastoids were well developed. 
There was no evidence of infection or other 
— change in that region. What could 

seen of the upper cervical spine was nor- 
mal and the bony structures about the facial 
region were not unusual. 

Laboratory findings: Cerebrospinal fluid ex- 
amination on February 20, 1954, showed a 
slightly yellow colored fluid, with total pro- 
tein 42.0 mg. per 100 cc., chlorides 135.0 
milli-equivalents per liter, and a flat gold curve. 
Serial blood counts and heterophile values are 
shown in figure 1. Agglutinins for typhoid, 
paratyphoid, brucella, blood cultures, and 
other routine laboratory tests were all normal. 


DISCUSSION 


The question which this case proposed 
is whether or not the sudden development 
of hemiplegia can be considered a neuro- 
logic complication of infectious mononucle- 
osis with invasion of the cerebrum or an 
isolated unrelated episode. The symptoms 
of malaise, headache, dizziness, fever, sore 
throat, coryza preceding the cerebral epi- 
sode by several days, and the findings of 
positive heterophil agglutinations tests in 
a relatively high titer, in the absence of 
serum sickness, warrants the conclusion that 
infectious mononucleosis actually existed in 
this patient. Since invasion of the central 
nervous system does apparently take place 
in this disease and the number of reported 
cases confirms this fact, it seems reasonable 
to postulate at least, that the hemiplegia is 
a related phenomenon. In this instance had 
no heterophil test been performed one 
might have well concluded that this repre- 
sents an acute episode of multiple sclerosis 
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similar to other reported instances. Up to 
this point, careful studies have shown no 
other cause for the syndrome and the pro- 
gress of the patient has been characterized 
by slow and steady improvement. One 
might suggest that the persistence of nega- 
tive spinal fluid findings argues against the 
invasion of the central nervous system by 
the virus. Negative spinal fluid findings are 
not unusual in virus infections of the en- 
cephalon. The cases of the Guillain-Barré 
type of complication presented definite ab- 
normalities in the spinal fluid, but this can 
be explained by the proximity of the roots 
to the subarachnoid space, whereas in the 
case described above the lesion was intra- 
cerebral and more remote from the spinal 
fluid reservoir. 

Further studies are necessary to establish 
a definite relationship, and the findings in 
this and other cases reported indicate that 
the possibility of infectious mononucleosis 
should be considered in the presence of an 
acute neurologic syndrome in children and 
young adults. Heterophil tests may bring 
to light many more instances of neurologic 
complications. 
CONCLUSION 


A case of infectious mononucleosis with 
acute hemiplegia is described. Heterophil 
and absorption tests should be performed 
in cases which present a syndrome of in- 
fectious disease with neurologic complica- 
tions. Where no other known cause exists, 
infectious mononucleosis should be sus- 


pected. 


Grateful acknowledgment is made to Dr. J. Gregorie for his help and counsel during the patient’s 
stay at the Winthrop Community Hospital, and to the late Dr. Leon Levinson of the medical 
service of the Jewish Memorial Hospital for his assistance in this case. 
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Aphasia Therapeutics 


Mary C. Longerich, Ph.D., and Jean Bor- 
deaux, Ph.D. 1954. New York: The 
Macmillan Co. 185 pages, $3.75. 


Tuts MANUAL for the rehabilitation of the 
aphasic patient is, for the therapist, a well 
designed introduction to the vast problem 
of aphasia. Early chapters sketch briefly 
the history of our ideas about aphasia, cit- 
ing especially the contributions of Gall, 
Broca, Trousseau (who applied the term 
“aphasia” to these disturbances), Hughlings 
Jackson, Head, Henschen, Goldstein, and 
Nielsen. Chapters on terminology and symp- 
tomatology mirror the complexity and con- 
fusion which still becloud the subject. 

A most valuable chapter concerns the ap- 
praisal of the patient’s capacities — a neces- 
sary prelude to discriminating therapy. It 
is pointed out that success requires that 
clear goals be set before the patient, and 
that both therapist and patient envisage a 
cheerful prognosis. It is well to begin with 
the problem of greatest concern to the pa- 
tient. The interesting observation is made 
that, other things being equal, receptive 
aphasia is less hopeful than the expressive 
variety. Other important facts are stressed: 
that the therapy of aphasia demands close 
rapport and cooperation between therapist 
and patient; that calm and persistent drill- 
ing, with simultaneous use of several sen- 
sory modalities, must be combined with 
imaginative stimulation of interest and care- 
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ful apportionment of tasks to ability; and 
that such therapy requires skillful individ- 
ualization. The practical business of teach- 
ing is meticulously set forth in a long chap- 
ter dealing with the many varieties of apha- 
sia and the specific technics best adapted 
to each. Reasonable suggestions are made 
in wholesome detail. 

A final chapter on the psychologic aspects 
of the therapy of aphasia rightfully stresses 
that the nuances of personality require 
adaptability of approach and method. In 
general, therapy must be directed to the 
support of the patient's ego and the be- 
stowal of ego satisfaction. The interesting 
point is made that the receptive aphasic 
is more seriously disturbed by injury to his 
self-esteem and more subject to catastrophic 
discouragement than is the expressive apha- 
sic. This observation is surprising in view 
of the lack of insight of the receptive 
aphasic. The authors wisely emphasize the 
necessity for an apraisal of the premorbid 
personality of the patient and an adaptation 
of method and technic to the total individ- 
ual in his nonlinguistic as well as linguistic 
needs. The philosophy of the book is well 
summarized in the final paragraph: “In 
brief, the psychological goal in the ... . 
treatment of an aphasic victim should be 
to aid him in recovering his integrity as a 
well-functioning individual.” 

As stated above, this book is a practical 
manual for the guidance of the therapist 
who is not a neurologist. It would be cap- 
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tious} and stuffy to complain that the con- 
ceptipn of aphasia set forth in a book of 
this sort is rigid and sketchy. The authors’ 
appriach is eclectic, and their classification 
of aphasia, synthesized from a tremendous 
and jliverse literature, is marked by minute 
subdivisions and overlapping categories, 
sometimes of doubtful validity. In no field 
so oiiten as in aphasia do we find distinc- 
tions without a difference and areas without 
bounjlaries. These authors are not to blame; 
they| have followed in others’ footsteps 
ae vast books wade through aphasia 
with |no greater clarity. Errors are unavoid- 
able; though perhaps debatable, some ap- 
pear |here. For example, it seems to reverse 
logic} to consider agnosia as a type of re- 
ceptive aphasia, or apraxia as a form of ex- 
pressive aphasia. Surely agnosia and apraxia 
involve nonlinguistic as well as linguistic 
functions, and are larger categories of which 
aphasia is merely one aspect. Occasional 
loose! expressions lead to confusion, such 
as that aphasia often shows up in neurotic 
patients, or that the expressive aphasic’s in- 
ability to speak the word “apple” arises 
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from his “inability to think of the idea of 
apple long enough.” 

This book is thus not a notable exposi- 
tion of aphasia in its theoretical or descrip- 
tive aspects. Its defects in this regard are, 
however, those which mar much more am- 
bitious treatises. Upon viewing the whole 
subject of aphasia, agnosia, and apraxia, 
one must confess great discontent. Our con- 
cepts are far too static, anatomic, and me- 
chanical. We have not yet freed ourselves 
from the phrenologic bias inherited from 
the doctrine of self-contained “centers”— a 
doctrine which is dying a hard death. One 
may anticipate a much simpler formulation 
of the perplexing phenomena of aphasia 
when a more dynamic theory of neural func- 
tion shall have been devised. 

Such criticisms in no wise impair the ap- 
praisal of this book as a valuable manual of 
practical technics in treating aphasic per- 
sons. Its specific suggestions, expressed in 
clear and concise language, make it a great 
help to the therapist. The bibliography of- 
fers the interested student a useful guide 
to further reading. 

R. P. M. 


The Epilepsies: Electro-Correlations. 


Henri Gastaut, M.D. 1954. Springfield, 
Ill: Charles C Thomas, Publisher. 149 
pages, $4.75. 


THIS) MONOGRAPH summarizes the experi- 
mental observations as well as the theoret- 
ical |mplications of ten years’ work by Gas- 
taut in the field of epilepsy. One of the 
most important features of the work is the 
fact that it is based upon clinical and elec- 
troe;ncephalographic observations of actual 
seizures provoked by a variety of activa- 
tion techniques, chiefly photic stimulation 
and Metrazol injection. 

The author's interpretations of his find- 
ings are provocative and will undoubtedly 
have a lasting effect upon both experimen- 
tal and clinical phases of epilepsy. There 
is much in Dr. Gastaut’s exposition that 


invites discussion but very little that does 
not add to our too meager knowledge of 
the activity of the central nervous system. 

In addition to the originality of much 
of this monograph the presentation of many 
aspects of our existing knowledge of the 
epilepsies makes a very worthwhile sum- 
mary. There is an excellent review of the 
current hypotheses regarding the impor- 
tance of subcortical elements in both par- 
tial and generalized epilepsies. Gastaut’s 
work adds considerable weight to the im- 
portance of the concept of a centrencephalic 
mechansim in many clinical forms of epi- 
lepsy and offers a physiologic framework in 
which a number of apparent clinical incon- 
sistencies can be resolved. 

The review of the etiologic, clinical, and 
therapeutic classifications is useful. The 
outline of general principles of medical 
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therapy and the suggested criteria for se- 
lection of cases for surgical treatment is 
thoughtful and will be helpful to the clin- 
ician. The electroencephalographic observa- 
tions are important. No detailed analysis 
or discussion of the subject is attempted, 
however. One can easily gather from the 


book the growing contribution of electro- 
encephalography to epileptology. 

Thus this monograph is of value to both 
research worker and clinician. The absence 
of references is the only major criticism of 
this publication. 

As 


A Dynamic Psychopathology of 
Childhood 
Lauretta Bender, M.D. 1954. Spring- 
field, Ill.: Charles C Thomas, Publisher. 
296 pages, $7.50. 


Tuis is the third in a series of Bellevue 
studies on child psychiatry. The first book 
of the series, Child Psychiatric Techniques, 
described the diagnostic and therapeutic 
methods employed in the studies of children 
comprising the background of this third 
volume, as well as the second, Aggression, 
Hostility and Anxiety in Children. This is 
not in any sense a textbook of psycho- 
pathology in childhood, but rather a collec- 
tion of papers, some of which have been 
published previously in journals in whole 
or in part. While the book is Bender's 
throughout as expressed through her edit- 
ing and formulations, it is admittedly an 
extension or elaboration of Schilder’s ideol- 
ogy. Bender's Schilder is more intelligible 
than is Schilder himself. A number of her 
associates have collaborated with Dr. Ben- 
der in these studies, to whom she has given 
acknowledgment in the preface and the 
footnotes to each chapter. 

Ten topics of special interest are covered, 
some of which are very significant to the 
understanding of every day psychology of 
children. The chapters on hallucinations 
and on imaginary companions are con- 
cerned with the phantasy life of children. 
While many consider hallucinations and 
excessive fantasy presumptive evidence of 
psychosis, from the case studies of 17 chil- 


dren having hallucinatory experiences who 
did not develop psychosis, it is concluded 
they occur as a result of a discrepancy 
between the child’s needs and drives and 
the reality offered him. They occur on a 
background of unsatisfactory relationships 
between the child and parent. In the chap- 
ter on imaginary companions it is concluded 
that such fantasy is a good prognostic sign 
of “ego strength” regardless of the person- 
ality problem which the child may other- 
wise present. 

In the chapter on impulsions, compul- 
sions, and obsessions, impulsions are de- 
fined and related to specific behavior dis- 
order, often associated with compulsions 
and obsessions. The seriousness of these 
manifestations and their occurrence in or- 
ganic disease, as well as their relation to 
schizophrenia, is discussed. Their resistance 
to therapy has its adult counterpart. 

Those concerned with the current social 
problems of sexual psychopathology which 
adorn the newspapers will find the chapter 
on sexual expression and identification con- 
flicts has some implications on the origin 
of these distressing disorders in adults as 
well as understanding of the several types 
of sexual activity among children. On the 
whole those problems involving sexual ex- 
perience of children with adults have more 
serious portent than the sex play between 
pre-adolescents. 

Another chapter of special interest is that 
on children’s reaction to death in the fam- 
ily, in which it is concluded that children 
react to this event with all the psychologic 
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mechanisms that are known in deep grief 
and mourning in the adult, experienced as 
depression, anxiety, and guilt. 

The chapter on comic books and the ide- 
ology of children should be welcomed by 
all who counsel with parents and educators. 
After careful consideration of all aspects 
and many kinds of comics, it is advised that 
with some screening, the comic is accept- 
ible literature as a means of dealing with 
cultural «and social problems on the level of 
childhood understanding. 


NEUROLOGY 


Other chapters are concerned with lan- 
guage and symbol development and with 
children’s concepts of the insides of their 
bodies and fantasies of introjected objects. 

This book will be of great interest to all 
who are engaged in the practice of child 
psychiatry. Those who are engaged in the 
practice of adult psychiatry will find the 
origins of much that characterizes adult 
neurotic and psychotic behavior. The text 
is richly illustrated by case material. 

M. G. M. 


Nature and Nurture 


John L. Fuller. 1954. Garden City, N. 
Y.: Doubleday and Company. 38 pages, 
85 cents. 


In THIs 38 page brochure, the manifest pur- 
pose has been to assay the role of heredity 
in the determination of behavior in light 
of the more recent knowledge gained from 
the laboratory and research worker. 

The author, a biologist, reviews the con- 
tributions in the field of mental disease and 
behavioral disorder from the genetic ap- 
proach. He points out the relative sim- 
plicity of predictions from the application 
of genetic principles in determining disor- 
ders due to dominant genes, using the well 
documented Huntingtons’ chorea as an ex- 
ample. Here, however, the reviewer was 
let down, for Fuller states that some car- 
riers of the gene do manage to live out 
a normal life span without showing its ef- 
fects, but they can still transmit the dis- 
ease to their children and afflict a new gen- 
eration. This is contrary to the belief held 
by clinical neurologists and by the Hunt- 
ingtons. It is generally taught that the off- 
spring of those who fail to develop the dis- 
ease would themselves neither develop the 


disease nor transmit it. 

As implied by Fuller, the real dilemma 
in assessing the role of heredity derives from 
genetic factors that are elusive —the re- 
cessive genes, and even more elusive — the 
polygenes. There is no methodology for 
predicting their influence. Herein lies the 
riddle of genetic determination of physio- 
logic and psychologic traits. It is the au- 
thor’s belief, from the application of ex- 
perimental data to human genetics, that 
schizophrenia and manic depressive psy- 
choses are due to multifactoral inheritance 
rather than to recessive or dominant fac- 
tors, and further that the degree of resist- 
ance or susceptibility is part of the multi- 
factoral inheritance. 

The author believes, as is stated in the 
introduction, that “heredity is the capacity 
to utilize the environment in a particular 
way. There is then no nature-nurture di- 
chotomy.” Each human being is the result 
of the interaction between his genes and 
his culture. 

This monograph provides an easily as- 
similated review of this ancient problem. 
The author's conclusions are those held by 
most students of behavior today. 

M. G. M. 
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NEWSLETTER 


Howard D. Fabing, President 
AMERICAN ACADEMY OF NEUROLOGY 


EEG Society The ninth annual meeting of the American 
To Meet in Chicago Electroencephalographic Society will take 
place at the Palmer House, Chicago, on 
June 10-12, immediately preceding the annual meeting of the Amer- 
ican Neurological Association. The scientific sessions will 
include two symposia: one on microelectrodes under the chairman- 
Ship of Herbert H. Jasper; the other on clinical EEG interpreta- 
tion of head injuries under the chairmanship of Frederic A. Gibbs. 
The annual banquet is scheduled for Saturday, June 1ll.... Com- 
munications should be sent to Dr. W. T. Liberson, Secretary. 
American EEG Society, VA Hospital, Northampton, Mass. 


Greenfield to be President Dr. J. G. Greenfield, distinguished 
Of International Congress English neuropathologist and honorary 
consultant to the National Hospital, 
Queen Square, London, now in the U. S. A. as a visiting scientist 
to the National Institute of Neurological Diseases and Blind- 
ness, will be inducted as president of the Second International 
Congress of Neuropathology, to be held in London (Sept. 12-17).... 
The executive committee of this congress, under the chair- 
manship of Prof. Dorothy Russell, already has formulated a 
tentative timetable and program, which proposes round table dis- 
cussions of tissue culture; the teaching of neuropathology and 
the training of neuropathologists; the planning of laboratory 
research in mental disease; and the importance of genetics in the 
study of insanity and mental deficiency. Lady Brain, chairman 
of the ladies' committee, will organize examinations and other 
social events. The famous London Guildhall has been reserved 
for the official banquet.... Dr. W. H. McMenemey, of Maida Vale 
Hospital for Nervous Diseases, is secretary-general of the 
congress. Chairman of the American committee is Dr. Armando 
Ferraro, 722 West 168th Street, New York 32, N. Y. 


Nevroradiologists The Fourth Symposium Neuroradiologicum will 
To Meet in London be held in London (Sept. 13-17). Par- 

ticularly welcome are radiologists, neurol- 
ogists, and neurosurgeons. The scientific sessions will take 
place at the University of London, Malet Street, W. C. 1. 


Alexander T. Ross, Secretary 
Dave B. Ruskin, Treasurer 
| 
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Subjects for discussion include cerebrovascular disease ; 
localization of intracranial tumors by isotopes; applications 

of stereotaxometry; and selected papers on a variety of neuro- 
radiologic subjects. Also tentatively arranged is a joint half- 
day session with the Second International Congress of Neuro- 
pathology to discuss the problem of tentorial herniation of the 
uncus.... Application forms and further information may be 
obtained from Dr. R. D. Hoare, Secretary, Symposium Neuro- 
radiologicum, The National Hospital for Nervous Diseases, 

Queen Square, London, W. C. l. 


* * * ** * 


NINDB Plans Collaborative The National Institute of Neurological 
Project in Cerebral Palsy Diseases and Blindness has initiated 

a multidisciplinary, collaborative 
research project in cerebral palsy. Purpose of the project is to 
integrate more sharply the clinicopathologic forms of these 
conditions, create new etiologic research leads, and implement 
current experimental investigations. The organization of the 
project is geared to collect and correlate the results of studies 
in cerebral palsy now being pursued independently in many dis- 
ciplines: clinical and experimental neurology, pathology, psy- 
chology, pediatrics, obstetrics, and orthopedic surgery. To 
achieve these ends NINDB will serve as a coordinating center or 
central laboratory for special evaluations and correlations of 
clinical histories and postmortem specimens received from 
several collaborating hospitals and institutions throughout the 
country. The collaborating institutions, whether they are NINDB 
grantees or local contributing hospitals, will be completely 
free to do as much of their own analyses as desired and to publish 
their reports independently. In turn, the analyses and correla- 
tions prepared by NINDB will be submitted to all the collaborating 
institutions and a statistical report of the total study will 
be distributed.... In order to provide uniform clinical and 
pathologic criteria for the project, an ad hoc committee of 15 
Scientists, under the chairmanship of H. Houston Merritt, has 
convened and is preparing a special protocol for the collection of 
clinical and postmortem data. On this committee are represent- 
atives from the various clinical and basic disciplines pursuing 
research in cerebral palsy. 


Multiple Sclerosis Society Presents The National Multiple Sclerosis 

Research Fellowship Program Society has announced a limited 
number of research fellowships 

for students and scholars who wish to enter the field of research 

related to multiple sclerosis and demyelinating diseases. The 

society offers three types of awards: postdoctoral research fel- 
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lowships to qualified candidates holding a doctorate in medicine 
or related fields, with a basic annual stipend of $4,000 to 
$5,000, varying with previous training and family dependency 
status; scholarship awards will be made to qualified candidates 
holding a doctorate in medicine or related fields and showing 
competency in biologic investigations. This award carries an 
annual stipend of $6,000 to $8,000 based on record and expe- 
rience.... These awards are made for one calendar year, though 
one or two additional years of fellowship support may be re- 
quested. Application may be made at any time and awards will 

be announced twice yearly -- in June and in December. The awards 
are not intended to support the routine clinical training of a 
resident whose primary aim is specialty board certification.... 
Grants up to $500 may be made to the sponsoring institution, upon 
application, as reimbursement for costs incurred by the Institu- 
tion incident to the training program, and an annual travel 
allowance of $150 will be allowed. All applications and com- 
munications should be forwarded to Dr. Harold R. Wainerdi, 
Medical Director, National Multiple Sclerosis Society, 

270 Park Avenue, New York 17, N. Y. 


New Diplomates At the examination of the American Board of 
In Neurology Psychiatry and Neurology, held in New Orleans, 
La. (February 28-March 1), 13 candidates were 
certified in neurology. The successful candidates are: George A. 
Berglund, Madison, Wisc. ; Lenora Virginia Brown, Pitts- 
burgh, Pa. ; Edward A. Cary, VA Hospital, Ann Arbor; John R. 
Finkle, Berwyn, I1l.; Guy M. Hunt, Loma Linda, Cal.; Donald A. 
Johnson, Memphis, Tenn. ; Gene Martin Lasater, Minneapolis; 
Claude M. Lowry, Ann Arbor; Simon Maringer, New York, N. Y.; 
Henry Augustus Peters, Madison, Wisc., psychiatry and neurology; 
Seymour Solomon, USAF Hosp., Maxwell AFB, Ala. ; Robert Allen 
Utterback, Iowa City; and Laurence M. Weinberger, Akron, Ohio. 


* * * * * * 


Harold Stevens Heads Neurology Harold Stevens, formerly asso- 

At George Washington University ciate professor of neurology at 
the Georgetown University School 

ot Medicine, has been appointed professor and head of the neurol- 

ogy department at George Washington University to succeed 

Dr. Walter Freeman, who has moved to California. The new 

appointment was effective March 1, 1955. 


Cerebral Palsy Group The American Academy for Cerebral Palsy 

To Meet in Memphis (Dr. Lenox D. Baker, president) will hold 
its annual meeting in Memphis, Tenn. 

(October 10-12). The meetings are open to members of the medical 


and allied professions interested in cerebral palsy. The three- 
day program will include instructional courses in various 
phases of cerebral palsy, as well as scientific sessions. Invi- 
tations to attend may be obtained, upon request, from Dr. Robert 
A. Knight, Secretary-Treasurer, 869 Madison Avenue, Memphis 3, 
Tenn. Requests for hotel reservations are to be sent directly 
to Mr. Scott Stewart, Manager, Claridge Hotel, convention 
headquarters, Memphis, Tenn. 


Here and There Dr. Macdonald Critchley will fly to the U. S. 
early in May to participate in the centennial 
celebration at St. Elizabeths Hospital, Washington, D. C..... 
Dr. Robert Wartenberg, having reached the age of 67 on the first 
of July 1954, was retired as professor of clinical neurology at 
the University of California, but recently has been recalled to 
active duty on the teaching staff of this medical school, an 
event which has never happened before in its history.... The 
program executive committee for the Sixth International Neuro- 
logical Congress will meet in Brussels (Sept. 7-8) to formulate 
plans for the Sixth International Neurological Congress, to 
be held in 1957.... Seymour S. Kety is the new chairman of the 
Research Advisory Board of the United Cerebral Palsy Associa- 
tion, succeeding Sidney Farber.... Gene M. Lasater, instructor 
in the division of neurology, University of Minnesota Medical 
School, has accepted an appointment as assistant professor in 
the department of neurology and psychiatry at the University 
of Tennessee College of Medicine, Memphis.... 
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MEASURE Sensory Changes 


The Bio-Thesi c® bles you to make improved 
sensory tests because it MEASURES sensory changes. 
Reg. U.S. The results are s as they are in 
Pat. Off. measuring blood pressure, cuputabae or other quan- 


titative tests. 
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whether there is improvement or lack of improvement.” 
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vascular system is involved. May we send you com- 
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BIO-MEDICAL INSTRUMENT COMPANY 


20 Munn Road Newbury, Ohio 
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Geo. 2131 Georgetown, Mass. 
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psychoneuroses, personality disorders, psychoses, alcoholism and drug addiction. 
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and habit disorders. 
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The information below was supplied by the manufacturers 


AWARD GIVEN “MARCH OF MEDICINE” FOR 
OUTSTANDING PROGRAM ON 
MENTAL ILLNESS 

For “their outstanding contribution to public 
understanding of the problem of mental illness” 
the American Medical Association and Smith, 
Kline & French Laboratories, Philadelphia, 
have been honored by the National Association 
for Mental Health. 

The tribute to “The March of Medicine” 
telecast entitled “Search for Sanity” was pre- 
sented by Mrs. Felix duPont, board member of 
the mental health group, to Dr. Leo H. Barte- 
meier, chairman of the A.M.A. Committee on 
Mental Health, and Mr. Francis Boyer, presi- 
dent of Smith, Kline & French Laboratories. 

The telecast, presented by the A.M.A. and 
S.K.F. over the National Broadcasting Com- 
pany’s television network, took the American 
public on an unprecedented tour of one of the 
country’s largest mental hospitals, Hudson River 
State Hospital in Poughkeepsie, N. Y. It re- 
ported on the care and treatment of patients 
and on research underway in this field. 

OUTLOOK FOR ABBOTT IN 1955 IS GOOD 

President Ernest H. Volwiler of Abbott Lab- 
oratories, North Chicago, Illinois, says: “The 
scientific work of the past year or more has led 
to several new drugs and pharmaceutical prepa- 
rations, some of which are already on the mar- 
ket; others being clinically tested. We expect 
some to reach the marketing stage this year.” 

ATABRINE FOUND EFFECTIVE AGAINST 
PETIT MAL ATTACKS 

The antimalarial drug Atabrine, made by 
Winthrop-Stearns, Inc., New York City, effec- 
tively combats petit mal seizures, either alone 
or in combination with convulsions. It is ad- 
ministered in 0.1 gm. tablets, in dosages rang- 
ing from 0.1 to 0.4 gm. a day. There is con- 
siderable agreement among clinicians today on 
the princi z of treatment for epilepsy. Most 
concede that the drug to be used and the 
dosage must be individualized due to each 
patient’s variation in tolerance and need for 
medication. Effects of full doses of the least 
toxic drug should be tested first and the dru 
withdrawn if therapy proves 
When one drug used singly fails, seizure con- 
trol is often achieved by a combination of 
drugs in full dosage. There is need for caution 
against sudden withdrawal of effective medica- 
tion which may act as a trigger to a series of 
seizures. 

WARNER-LAMBERT MERGER 

Stockholders of Warner-Hudnut, Inc. and 
The Lambert Company have approved the 
merger of their companies. The new company 
will be known as Warner-Lambert Pharmaceu- 
tical Company. It will have annual sales of 
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nearly $100,000,000 and about 7,000 employees 
engaged in world-wide operations. 

Ranking high among the diversified drug 
companies in the United States, Warner-Lam- 
bert’s major divisions are engaged in manufac- 
turing and distributing ethical pharmaceuticals, 
drugs, toiletries, brushes and combs, 
and custom-molded plastics. The company’s 
foreign operations include branches and _affili- 
ates in 18 countries; sales outlets in 100. 

E. Roth Janes, operations vice-president of 
Warner-Chilcott Laboratories, Morris Plains, 
New Jersey, has been appointed chairman for 
the 1955 campaign of the Morris County Chap- 
ter of The American Cancer Society. 

SHERMAN LABORATORIES EXPANSION 

The steady growth of the ethical pharmaceu- 
tical industry is again demonstrated by the 
physical expansion of Sherman Laboratories, 
Detroit, Michigan. This organization will move 
to a new building this summer, which triples 
the former operations space. According to an 
executive of the organization, part of the need 
for this expansion is the increasing demand 
for Protamide —a product introduced a few 
years ago for the therapeutic relief of nerve 
root pain — which has filled a definite need in 
practical therapeutics. 

Sherman Laboratories, founded in 1907 by 
G. H. Sherman, M.D., has been in its former 
and original location for over forty years and 
was one of the pioneers of vaccines and vac- 
cine therapy in the United States. The labora- 
tory expanded into general pharmaceutical 
manufacture and today is especially noted for 
its parenteral products and original prescrip- 
tion specialties. Information to the profession 
on products manufactured is supplied by a 
national force of professional representatives, 
medical journals and direct mail. 

The company extends a cordial invitation to 
visit the new laboratory when in Detroit. 

LEDERLE MEDICAL SCHOOL FACULTY AWARDS 

Fourteen outstanding medical school teachers 
and researchers have been named to receive 
grants totalling $270,500 this year from the 
Lederle Laboratories Division of the American 
Cyanamid Company, Pearl River, New York. 

The awards, believed to be the first of their 
kind in this field, are intended to augment 
salaries or to help schools fill teaching or re- 
search positions. Their basic purpose is to 
help assure that more promising medical men 
can afford to remain in teaching and research 
work at schools and universities. One of the 
recipients is Dr. Eugene Donald Grim, instruc- 
tor in the Department of Physiology, Univer- 
sity of Minnesota Medical School. (3 years 
$22,000). Another is Dr. Frances O. Kelsey, 
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Associate Professor of Medicine at the Univer- 
sity of South Dakota. (3 years $22,500). 

All grants made through the Lederle Medi- 
cal Faculty Awards Committee are for a term 
not exceeding three years, and no single grant 
can exceed $10,000 per year. 

LAKESIDE REPORTS ON NEW DRUGS 

Neurologists concerned with the peace of 
mind of patients with peptic ulcer will be 
especially interested in the cholinolytic Piptal, 
for the relief of ulcer painspasm, day or night, 
without threat of urinary retention or constipa- 
tion. The new medicament is closely related 
to Dactil, is distinct from any available anti- 
cholinergic and accomplishes its results by nor- 
malizing gastric motility and secretion through 
postganglionic parasympathetic inhibition. Pip- 
tal is not yet to be had for prescription but a 
clinical supply will be mailed if request is 
made to the scientific director of Lakeside Lab- 
oratories, Inc., Milwaukee 1, Wisconsin, Dr. 
H. L. Daiell. 

Reaching its thirtieth anniversary, Lakeside 
Laboratories reports also on a search for an un- 
usual drug that can protect the neurologist’s 
asthmatic patient against attacks even when 
taken orally. The chief of the company’s me- 
dicinal chemistry division reveals that the idea 
motivating the studies has been to incorporate 
pressor amines into the arterenol soaieaiie 
Approximately sixty such brochodilators have 
been synthesized and tested in animal studies, 


against histamine or mecholyl-induced asthma. 
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THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified i instrument for recording elec- 

trical potentials of the brain. Built-in interference elim- 

inators permit use anywhere. Inkless records — no 

photography or film development required. Instan- 

taneous localization with any 2 of the 10 leads. 

Price $575.00 Complete. 
All Garceau Electroencephalographs operate entirely 

from the 115 volts 50 or 60 cycle power lines. 


Write for Literature 
ELECTRO - MEDICAL LABORATORY, INC. 
South Woodstock 15, Vermont 
Pioneer makers of the electroencephalograph 


In Main House, at Hall-Brooke, 
are the administrative offices, the 
psychiatrist’s private offices, the 
a" treatment units. Here, also, are 
= the closed halls for men and 
women patients in this modern 


psychiatric “hospital pie to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 


Hall-Brooke 


Greens Farms, sox 31, Connecticut 
Telephone: Westport, CApital 7-5105 


George S. Hughes, M.D., Medical Director 


Leo H. Berman, M.D., Clinical Director 


Heide F. Bernard 


Samuel Bernard Administrators 
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SPECIFY 


SERIES 


ELECTROENCEPHALOGRAPHS 


© LIFETIME ACCURACY 

DEPENDABLE PERFORMANCE 

®@ ECONOMICAL TO BUY AND MAINTAIN 

® CONVENIENT TO OPERATE AND SERVICE 
®@ EXPANDABLE AND VERSATILE 


® THE INTERNATIONAL STANDARD OF COMPARISON 


GRASS INSTRUMENT COMPANY 
101 OLD COLONY AVENUE - QUINCY, MASS. 


INSTRUMENT MAKERS TO THE MEDICAL PROFESSION SINCE 1935 
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ERPES ZOSTER PATIENT 


because published studies* show: 


“Good to excellent results” in Prompt recovery in more than 
more than 80%, with “almost 90% when Protamide is started 
immediate improvement.” in the first week of symptoms. 


... for herpes zoster, post-infection neuritis, chickenpox, 
and other nerve root pain such as tabes dorsalis. 


A sterile colloidal solution prepared from 
animal gastric mucosa... denatured to eliminate 
protein reaction .. . completely safe and 
virtually painless by intramuscular injection. 


CLINICAL DATA ON REQUEST 


*Combes, F, C, & Canizares, O.: New York St. J. Med. 52:706, 
1952; Marsh, W. C.: U. S. Armed Forces M. J, 1:1045, 1950. 


a Grigeter Prognosis ‘or your 
q 
— 


for the epileptic 


synergistic 
therapy with 


MEBROIN 


TRADEMARK 
(Formerly Mebaroin) 


gives better control 
of 
grand mal, 
petit mal 
and variants 


“... we have been impressed by the results that 
can be obtained by the combined use of the 
anticonvulsants.” By the addition, for example, 
of Mebaral to diphenylhydantoin, one can 
obtain 85 per cent control or improvement 

in patients with convulsive disorders.’ 


MEBROIN features: 


Mebaral®—efficient in grand mal and petit mal. “Experience has 
indicated that Mebaral is superior to phenobarbital as an anticon- 
vulsant of the barbiturate series, and as a result is now the bar- 
biturate of choice in the treatment of convulsive disorders in the 
seizure clinic at the University of Minnesota Hospitals.”? 
Diphenylhydantoin—particularly useful against grand mal and psy- ») \/ a 
chomotor attacks. “In addition to being a highly effective anti- a aa 
convulsant, diphenylhydantoin . . . has the advantage of having WitTREOP 
little or no hypnotic effect.” 

Each tablet of Mebroin contains 90 mg. Mebaral and 60 mg. 
diphenylhydantoin. 

—bortles of 100 and 1000 scored tablets. 


3 ga and Resch, J. A.: Postgrad. Med., 6:452, 
- . Reder, E. L.: New York Jour. Med., 54:1659, June 1, 1954. 
we . Berris, Harold: Newrology, 4:116, Feb., 1954. 


New Yorw 18, N.Y. Winosor, Ont. . Carter, Sidney; and Merritt, H. H.: Am. Pract. & Digest Treat., 
$.547, July, 1952. 


Mebaral, trademark reg. U.S. Pat. Off., brand of mephobarbital 


VISIT OUR BOOTHS NOS. B 12-14 and G 11-13, A.M.A. CONVENTION, JUNE 6-10, 1955 
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